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Now Being Used in over 4,000 Schools... 


the 


DISCOVERY PROBLEMS 
of 
SCIENCE WORKBOOKS 


i] 
word OF MATTER AND ENERGY 


for use with any text 


Yes . . . thousands of teachers, principals, and 
school boards choose to use Discovery Problems 


workbooks every year. 


See for yourself how these teaching tools can 
meet your needs in the classroom and in the 


laboratory. Sample copies are free. 


Why not write, today, for a sample in the sub- 


ject you teach, and let the book speak for itself? 


There are Discovery Problems workbooks for: 


BIOLOGY + CHEMISTRY * PHYSICS + 9th YEAR SCIENCE 


COLLEGE ENTRANCE BOOK CO. 
104 Fifth Avenue New York 11 
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You will want to see... 


“Hemo the Magnificent’ 


The fascinating story of blood and circulation 








Dr. Frank Baxter and Richard Carlson in a scene from ‘“‘Hemo the Magnificent’ 


Second in the new TV Science Series that presented “Our Mr. Sun” 





Following its presentation last fall, “Our Mr. 
Sun” received praise from educators every- 
where as an imaginative and informative TV 
science drama. 

On March 20 you will see the second pro- 
gram in this educational and entertaining 
series—“‘Hemo the Magnificent.” 

Combining actual photo-micrography with 
ingenious animation, “Hemo the Magnificent” 
dramatizes the vital roles of blood and circula- 


tion in the life process. Scientific accuracy is 
assured by a distinguished Scientific Advisory 
Board and four eminent medical scientists 
who acted as special advisors. The program 
was produced and directed by Frank Capra, 
winner of three Academy Awards. 


Everyone connected with education and 
science will want to see “Hemo the Magnifi- 
cent.” Remind your students and colleagues 
to see it on Wednesday, March 20. 


Tune in this special science telecast on thee CBS-TV network, 9-10 P.M., 
E.S.T., Wednesday, March 20. Check /ocal/ listings for time and station. 


brought to you in full color 


and black and white by the BELL TELEPHONE SYSTEM 














Open It and LOOK 


See what every Macmillan text holds for YOU 


See how “built-in” aids—lesson plans and practice, 
testing, and skill development programs, organized in 
convenient teaching units—help you teach creatively. 


See how colorful, functional illustrations and clear 
type help you hold student attention. You can be sure, 
too, that each Macmillan text is authoritative and complete. 


See how a variety of activities, plus stimulating 
end-of-chapter materials for enrichment and review— 
help you provide for individual student differences. 


See how Macmillan texts can help you get the very best 
results from your classroom time. 


Elliott-Wilcox Barnard-Edwards 
Physics—A Modern Approach The New Basic Science 


Lennes-Maucker- Kinsella 


A First Course in Algebra, 1957 Edition 
A Second Course in Algebra, 1957 Edition 


‘The Macmillan Company 


60 Fifth Ave. 2459 Prairie Ave. 501-7 Elm St. 
New York 11 Chicago 16 Dallas 2 


1360 Spring St., N.W. 111 New Montgomery St. 
Atlanta 9 San Francisco 5 
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Overcrowded 
Science 
Rooms ? 
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Here’s another Kewaunee ‘Perimeter Planning” 
idea that ‘‘expands”’ 
chemistry-physics laboratories. 


existing space in combined 


























































In this plan, three compact Kewaunee Pelton 
Science Tables are arranged around the room’s 
perimeter and provide efficient working areas 
for 24 students. There is adequate space in the 
center of the room for tablet armchairs, demon- 
stration area, special projects area and auxiliary 
demonstration area. And the instructor can ob- 
serve all students without obstruction. 


FREE 
LABORATORY 
PLANNING 
MANUALS 


Write for free 44-page 
catalog of Educational 
Fagen Equipment; 
48-page Plan Manual. 





KEWAUNEE MFG. CO. ; 
5122 S. Center St., Adrian, Mich. 











Kewaunee “Perimeter Planning” effectively uti- 
lizes every square foot of space to accommo- 
date more students per class, more classes per 
day and at lower cost per student. 

If you’re faced with overcrowded facilities— 
consult Kewaunee. An experienced planning 
and engineering staff is at your service. There’s 
no cost or obligation, of course. 


SEE OUR EXHIBIT at NSTA Convention, March 20-23, Cleveland, Ohio 
| 





TECHNICAL FURNITURE, INC. 
Statesville, N. C. 
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THE SCIENCE TEACHER 


The Journal of the National Science Teachers Asso- 
ciation, published by the Association, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Membership 
dues, including publications and services, $4 regular; 
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This month, no other subject for discussion would be as 
timely or appropriate as that of the annual convention of 
a professional society. Why have an NSTA convention? 
What do those who attend expect to derive from it? 
What about those who do not attend? Can they derive 
anything from it? 

We should ponder these and similar questions as we 
look forward to NSTA’s 5th National Convention March 
20-23 in Cleveland, Ohio. Some 1500 teachers will be 
there at an average expenditure of perhaps $100. Will we 
get value received for this investment which will amount 
to a total of $150,000? 

Conventions and all other NSTA activities should con- 
tribute to Association goals. Our conventions aim most 
directly at the goal of “a professionally qualified and 
competent science teacher in every science classroom.” 
This year’s convention, according to the planning com- 
mittee, has been designed to provide stimulation and 
inspiration. The talents and experience of the participants 
promise a bull’s-eye hit on the target. The opportunity to 
hear person-to-person reports from national figures, from 
leaders among our own ranks; the many chances to talk 
with these people informally, to present and discuss differ- 
ing points of view, to relate and to hear about diverse 
experiences—these are among the choice offerings of a 
national convention. And all the while you are “getting” 
out of these exchanges, you are also “giving”—for whether 
you realize it or not, the fact that you are there makes 
you “a leader from among our own ranks.” 

There are, of course, many other tidbits to be picked 
up as the convention hours roll by: The friends you meet, 
the good feeling at seeing and talking with them again 
after a lapse of a year or more... the practical, down- 
to-earth ideas you carry home from the “Here’s How I 
Do It” sessions . . . the satisfaction you get out of having 
your principal, superintendent, and school board support 
(with financial help, we hope) your attendance at the con- 
vention and of being asked to “report back” to the rest of 
the science faculty when you come home .. . the contacts 
you make which may (who knows?) lead to improved job 
situations and satisfactions . . . the stimulating displays of 
student projects and of textbooks, laboratory equipment, 
and other science teaching aids available through com- 
mercial channels .. . the glamour of visiting, perhaps for 
the first time, another of America’s major cities . . . the 
tours and field trips to schools and science-based industries 
in the area... the “after hours” and “in between times” 
fun and relaxation (pardon me; social activities) that go 
with convention life. Even this list does not tell the com- 
plete story of convention “attractions.” 

Yes, we think there'll be value received for the 
$150,000 we'll spend for the Cleveland convention; even 
for the “stay at homes” to whom we'll try to bring much 
of the convention by way of TST. We hope this is just 
“time out” for them and that they’ll be joining the party 
in Denver in 1958 or Atlantic City in 1959. 


Gelet-H. Gabter 
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Consider these recently revised 
workbooks TOW for more 


Directed Activities in Biology 


Weckstein & Poster 
Revised, Enlarged 1957 Edition 


@ This newly revised edition of a widely used workbook 
and laboratory manual covers all phases of the high school 
biology course. Within a broad framework, it gives stu- 
dents a variety of well organized exercises, experiments, 
observational studies and other activities. 

New material is now provided to include numerous 
topics relating to the most recent developments in the 
science. Fully up-to-date, this popular workbook covers 
such topics as radioactive isotopes, a new approach to 
genetics problems, antibiotic drugs, the Salk vaccine, 
cortisone and ACTH. References are provided to the 
latest texts. 

Net $1.20; A, B or C Tests: with orders, 15c; 
separately, 30c; teacher's Key free with orders. 


Activity Units In Biology 
Taylor & Vandling 
Net $1.20; A or B Tests: with orders, 15c; 
separately, 30c; teacher's Key free with orders. 
Experiments In High School Biology 
McGill (Rev. 1956) 
Net 85c; teacher’s Key free with orders. 
Directed Activities In Chemistry 
Baisch & Gladieux 
Net $1.20; A, B or C Tests: with orders, 15c; 
separately, 25c; teacher's Key free with orders. 


Activity Units In Chemistry 
Duskin & Rawson (Rev. 1956) 

Net $1.20; A, B or C Tests: with orders, 15c; 
separately, 25c; teacher's Key free with orders. 
Directed Activities In Physics 
Brooks & McMahon (Rev. 1956) 

Net $1.20; A, B or C Tests: with orders, 15c; 
separately, 25c; teacher's Key free with orders. 
Activity Units In Physics 
Schneck 


Net $1.20; A or B Tests: with orders, 15c; 
separately, 30c; teacher’s Key free with orders. 


Directed Activities In General Science—Book III 
9th Year (Rev. 1956) Baisch & Gladieux 
Net $1.20; A or B Tests: with orders, 15c; 
separately, 30c; teacher's Key free with orders. 
Book | Book II 
7th Year—Net 72c 8th Year—Net 75c 
Tests; with orders, 15c; separately, 30c; 
teacher’s Key free with orders. 
General Science Workbook 
9th Year—Burdick & Dudleston 
Net 95c; A, B or C Tests: with orders, 15c; 
separately, 30c; teacher's Key free with orders. 


OXFORD BOOK COMPANY 


NEW YORK 3 
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The first of the STAR reports which will be printed in 
The Science Teacher begins on page 62 of this issue. It’s 
titled “Living Biology” and is the work of Ruby E, 
Wheeler, biology teacher at Stratford High School, Strat- 
ford, Connecticut—near Bridgeport. 

Your editors think you'd like to know some of the 
mechanical and related problems that are involved in get- 
ting a magazine “to bed.” That, of course, means getting 
the journal on the press and printed on schedule. The 
editors and the printer set the schedule—and it has to be 
met, if the magazine is to be published on time. 

The story of Miss Wheeler’s article and its publication 
in TST is a specially interesting example of how a maga- 
zine goes to bed on time. ‘ 

According to the schedule, all editorial copy had to go 
to the printer on Monday, February 4. On Friday, Febru- 
ary 1, shortly after the STAR award winners had been 
selected by the judges, an editorial conference was held. 
It was then decided to print the report of one of the ten 
cash award winners in the March issue of TST (the 
others will be announced at the NSTA Convention in 
Cleveland this month: March 20-23). Miss Wheeler’s 
report was selected for a number of reasons, one of them 
being that 7ST has not recently printed enough articles on 
biology (according to some of our readers). 





But then, as the editors discussed it, we needed a photo- 
graph of Miss Wheeler and some biographical background. 
The copy deadline was approaching—too close to allow for 
letter-writing. Telephone Miss Wheeler? The only ad- 
dress we had was Stratford High School. By the time 
the Friday editorial conference ended, it was far past 
school-closing time. Let it go until Monday, that Febru- 
ary 4 deadline? Could be—but this was now the make-up 
editor’s problem, and the make-up editor had planned to 
draft the special layout for the STAR article over the 
weekend. 

There was only one answer: telephone Miss Wheeler 
during the weekend. 

From here on, we'll just refer to the make-up editor 
as “‘we.” 

We called the Washington long distance operator, 
asked for the phone of Ruby E. Wheeler in Stratford, 
Connecticut. When the operator contacted Stratford, there 
was no phone for Miss Ruby E. Wheeler. We said Strat- 
ford might be a small city, where even the telephone 
operators there might know the names of the high school 
teachers. Over the long distance phone, we were told 
quite frankly otherwise. 

Stratford, in the Connecticut operator’s words, is no 
small town. . 

We were almost ready to give up—but decided to ask 
“long distance” for the name of the Stratford High 
School’s principal. That didn’t work out, either. It seems 
you can find the names of doctors and clergymen, without 
knowing who they are, by long distance—but not educators. 

At this point, we did decide to give up—let it go until 
Monday, even if it meant a last-minute rush to make the 
copy deadline. But, by now, the Washington telephone 
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operator was interested. She suggested calling the Strat- 
ford police. We didn’t want to arouse the town’s curiosity. 
She—the telephone operator—assured us she’d tell the 
police it was not an emergency. We listened to her as she 
put the call through. She did beautifully. A police 
sergeant answered. He seemed to know the name of Ruby 
Wheeler. There was no hesitation in his reply. He said to 
wait a moment. In less than a moment, he was back on 
the phone. He said to call such-and-such a Wheeler at 
such-and-such an address. He added he believed he was 
giving us the correct number ; if not, to please phone back 
—he’d try again. 

3y this time, we were telling the telephone operator how 
much we appreciated her service—how right she had been 
in gently insisting she could help. We got Miss Wheeler. 

When we explained to Miss Wheeler how we got her 
(she admitted she’d been puzzled), she replied, with a 
laugh in her voice, that it wasn’t surprising—that she’d 
taught most of the local policemen. 

In what’s above, we give cudos to both the police of 
Stratford (though the police phone number was Bridge- 
port) and especially to our Washington long distance 
operator. But what did we find out about Miss Wheeler? 

When you read her article in this issue of 7ST, remem- 
ber this: She’s a graduate of Stratford High School, she 
began teaching immediately after she was graduated, 
beginning in the primary grades, then intermediate, then 
high school, because of, as she told us, “the shortage 
of teachers.” She taught in country schools in “both sides 
of the state (Connecticut )” and when she had a general 


science class—as she says, “overflow class’’—to teach, she 


“taught out of the book, kept two pages ahead of the kids.” 


She was asked to take over a biology course because of 
lack of teachers. On this, she reported, “I taught biology 
and learned it as I went along.” But teaching biology 
prompted her to more study. She now has both a BS and 
an MA from New York University. 

Miss Wheeler wants to keep on teaching biology. She 
lives with her family, her main hobby is photography, and 
the photographs accompanying her article are hers. 

In the pleasure and delight of finding such an interest- 
ing telephone interview, we too-quickly said, “lf photog- 
raphy is your hobby, why do you need one of your students 
to take a picture of you for the magazine ?” 

Miss Wheeler, who claims she can now retire, but 
won't, laughed gaily and said, “How can I take a pic- 
ture of myself?” 
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ALBERT 
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and personalized 
service for teachers 
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Model GB2 


Sold on ten days approval. 
Old microscopes accepted in trade. 


5868 Broadway 





Grag- Aprco 
STUDENT MICROSCOPES 


GENERAL BIOLOGY MODEL 


~<——This instrument has: 
A FULL fine adjustment 
All METAL coarse adjustment rack and pinion 
Piano-concave mirror 
STANDARD 16mm and 4 mm objectives 
Mirror specially mounted so it cannot fall out. 
Huyghenian ocular 10x 
Achromatic objectives: 16mm (10x) and 4 mm (44x) 


Price: $118.00 (we pay transportation) 
Less 10% on 5 or more 


ELEMENTARY BIOLOGY MODEL 


This instrument equipped: 

Same as above but without fine adjustment. 
By using large buttons we have retarded 
the course adjustment action to insure 

easy focusing without a fine adjustment. 
Price: $97.50 Less 10% on 5 or more 

NO INCREASE IN PRICE. 


THE GRAF-APSCO COMPANY 
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Model EB2 


Chicago 40, Ill. 
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RIDER BASIC TEXTS FOR 
TOMORROW'S SCIENTISTS... 








LATEST IN THE FAMOUS RIDER BASIC SERIES 


BASIC POWER ELECTRICITY 


by Anthony J. Pansini 


The important subject of electricity as used in the indus- 
trial and power utilities field is made crystal clear in this 
‘picture-text’ course. The pictorial approach for the 
utmost in visualization is combined with clear, concise 
text to give a down-to-earth explanation of this subject 
that is rigorously correct technically. 


Written by an expert in the training field, it is tailored 
for schools teaching industrial electricity as used in the 
power electricity field. The examples which explain the 
text reflect industrial and power electricity numerics. 
Polyphase as well as single phase machinery and circuitry 
details receive elaborate treatment. Price to be announced. 


“Basic Electricity” “Basic Electronics” 
by Van Valkenburgh, Nooger, & Neville, Inc. 


THE FABULOUS “PICTURE BOOK” COURSES 
DERIVED FROM THE NAVY’S TRAINING PROGRAM! 


This is the fabulous ‘“Common-Core” training course so 
successfully used by the United States Navy! Over 
25,000 Navy trainees have already mastered the basics 
of electricity and electronics this new “learn by pictures” 
way and now, for the first time, this same material is 
available to civilian schools! Over 1,700 big “show-how” 
drawings make every phase picture clear—these illustra- 
tions actually make up more than half the entire course! 
Here’s how these picture courses work: every page 
covers one complete idea, and there’s at least one big 
drawing on that same page to illustrate and explain the 
topic covered. “Demonstrations”, plus review pages at 
the end of every section, highlight the important points 
just covered. Written in clear, everyday English, they 
present basic electricity and electronics as they’ve never 
been presented before! 

Vols. 1 and 2 of “Basic Electricity” cover DC components 
and circuits; Volumes 3 and 4 cover AC components and 
circuits; Volume 5 covers AC and DC motors and 
machinery. 

Volume 1 of “Basic Electronics’ covers Diodes & Power 
Supplies’ Vols. 2 and 3 cover Amplifiers & Oscillators; 
Vols. 4 and 5 cover Transmitters & Receivers. 


BASIC ELECTRICITY 
# 169, soft cover, 5 volumes, 624 pp., # 169-H, cloth 


bound, 5 volumes in a single binding. 


BASIC ELECTRONICS 
#170, soft cover, 5 volumes, 550 pp., #170-H, cloth 


bound, 5 volumes in a single binding. 


ORDER YOUR REVIEW COPIES TODAY! 
School Discounts Apply 














JOHN F. RIDER PUBLISHER, INC. 


116 WEST 14th ST., N. Y. 11, N. Y. 























I’ve just reread the Editor’s Column in the Decem. 


ber issue of TST. It reads beautifully, pulls no 
punches, and hits the nail on the head. However, | 
disagree with a very important item. I definitely do 
not believe that education courses will help improve 
the quality of teaching. Those who recognize their 
value do not need such courses, and those who need 


them are impervious to what they have to offer. 


I would like to suggest one solution that works; at 
least it has for me. I maintain that a course at any 
level should be taught according to the best techniques 
that research has discovered. How ironic it is to sit in 
a graduate class and be lectured about the values of 
learning by doing! Accordingly, for a course I teach 
at New York University, I gathered all the most 
advanced ideas of teaching science, and in this course, 
“Science for Elementary School Teachers,” I teach 
these adults, some older than I, exactly as they will 
teach their pupils. The students are hesitant at first, 
They come in expecting a “Here’s How I Do It” 
session, with 40 demonstrations and mimeographed 
sheets to put away and forget about. When my stu- 
dents finish this course, however, they can go back to 
their elementary school and do a fine job of teaching 
science in areas they did not dare attempt previously. 
And—they learned it all by themselves! 

I firmly believe that if you wish to improve science 
teaching, the way to do it is by using desirable methods 
in teaching content to the science teachers. Paul 
Westmeyer could not have gotten his inspiration to 
teach chemistry as he explains in his superb article, 
“Teaching Chemistry the Easy Way’ (December 
TST), simply by sitting and listening, no matter how 
learned the lecturer may have been. 

I sum it up this way: “Teach teachers as you would 
have teachers teach.”” Maybe we should make this the 
golden rule for science teacher education. 

PHYLLIs B. Buscu 
Brooklyn, New York 


The Editor’s Column in the December 1956 issue of 
The Science Teacher makes more sense than any 
article which this writer has read concerning the 
teaching of science. 

Many science teachers are well prepared as scien- 
tists, but not as teachers. The school needs teachers 
who know science and who can teach it. Perhaps the 
majority of cases where a loss of interest in science is 
manifest on the part of students can be traced back v0 
a teacher who did not know or who did not employ 
the best teaching techniques. 
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Why not prepare science teachers by offering a spe- 
cial course in colleges and universities directed toward 
science teaching methods taught by teachers who have 
had considerable teaching experience at the junior and 
senior high school level ? 

L. W. Byous 
Principal, Eunice Junior High School 
Eunice, New Mexico 


I'll appreciate help from TST readers in locating a 
copy of an out-of-print book. It’s Lecture Demonstra- 
tions in General Chemistry by Paul Arthur, copyright, 
1939, a McGraw-Hill book. I’ve tried every book 
store I could contact and other sources without suc- 
cess. Thanks for any tips. 


Rosa CRAIG 
Box 602 
Sutton, West Virginia 


I was a member of NSTA during the past year and 
I would like to renew my student membership for the 
1957 calendar year. I am a senior this year at lowa 
State Teachers and with an actual teaching position 
just around the corner, I have come to appreciate the 
advantages that membership in the Association offers 
to future teachers. 

I enjoy especially the articles in The Science 
Teacher because in the past year’s issues, I have found 
many which have helped in my studies here at college 
as well as provided helpful teaching suggestions. 

Though this may sound suspiciously like an unsoli- 
cited testimonial, I thought you might want to hear 
what membership in NSTA means to a college student. 


JERRY JANSSEN 
Iowa State Teachers College 
Cedar Falls, lowa 


The article by Dr. Carleton Lynde in the Novembeg 
TST on “High School Physics in Popular Dress”’ so 
intrigued me that I am impelled to add my testimony 
backed by 35 years as a high school physics teacher. 
It is not the first time Dr. Lynde has intrigued me. 
Many years ago I used his books and found them very 
interesting and useful. In his books I also discovered 
one who used science in teaching science. Too often 
science teachers, and other teachers, too, forget that 
our students are people and need to be understood. 

I have always felt that science is something quite 
real and a part of all of us—a something that none of 
us can escape. This bit of philosophy I tried to sell 
to my students at the very start. 

Much as Dr. Lynde described, I, too, used home 
experiments and practical class demonstrations with 
the class discussion. To motivate individual activity 
in the most democratic manner, I used several devices. 
For the potential engineer, I encouraged the building 
of working models to illustrate the use of the laws of 
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physics. I felt that a student who built a model of a 
hydraulic brake gained far more in every way than 
if he had been assigned to work out ten to 15 rigged 
problems which he probably would not do. 

Since one cannot open one’s eyes in any direction 
without seeing the evidence of physics, I suggested to 
those less mechanically minded that I would allow 
credit for a scrapbook of pictures that showed the 
practical use of the laws and principles of physics dis- 
cussed in class. For the strictly academic student, the 
traditional reading and mathematics prevailed. To 
obtain the cooperation of my students, I tried to sell 
them another bit of trite philosophy—that “if you 
learn something, it is your own fault.” 

In spite of all I did to motivate, I found it neces- 
sary to fail a very few students who also failed in 
other subjects. In checking the records from the uni- 
versity, | found that none of my students who went to 
the university were unable to carry on their work in 
physics. I know that the students and I were happy 
in our effort; had we been less happy, I doubt that 
we would have learned more. That is why I think 
when physics is properly motivated it can be the most 
popular subject in the high school and still be effective 
information-wise. 


EpwarpD J. SKIBNESS 
5632 Wood Lane 
Minneapolis 24, Minnesota 
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The books... 





How the scientific world 


shares in fruits of the telephone art 


In their work to improve telephony the scientists 
and engineers of Bell Telephone Laboratories 
make important findings in many sciences. They 
thoroughly report these findings in professional 
journals and magazines. But sometimes, as 
knowledge accumulates in a vital field, a “treat- 
ment in depth” is prepared in book form. 


Bell Laboratories authors have written 36 
books to date and others are in preparation. Many 
have become classics in the Laboratories’ primary 
field of communications. Many have become 
standard works of wide application because they 
provide a fundamental guide for technologies in 
other fields. For example, the design of auto- 
matic switching systems is of primary importance 
in computers; statistical quality control provides 
the indispensable basis for economical manufac- 
ture. Through their books these scientists and 





engineers and the Laboratories attempt to repay 
benefits they receive from the published works 
of others. 

The pictures on the opposite page show some 
Bell Laboratories authors of technical books. A 
tomplete listing of titles may be obtained by 
sending in this coupon. 


Publication Department, Dept. 38 

BELL TELEPHONE LABORATORIES 

463 West Street, New York 14, N. Y. 

Gentlemen: Please send me a listing of titles, authors and pub- 
lishers of books written by Bell Telephone Laboratories authors. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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the authors 


Most of the books written by Laboratories 
authors are published by D. Van Nostrand 
Company. Other publishers include John 
Wiley & Sons and McGraw-Hill. Subjects 
include speech and hearing, mathematics, 
transmission and switching circuits, net- 
works and wave filters, quality control trans- 
ducers, servomechanisms, quartz crystals, 
capacitors, visible speech, earth conduction, 
radar, electron beams, microwaves, wave- 
guides, antennas, traveling-wave tubes, 
semiconductors, ferromagnetism. 





Harold $. Black, B.S. in E.E., John R. Pierce, Ph.D., 
Worcester Polytechnic 
Inst., author of 

“Modulation Theory.” 


California Inst. of Tech., 
author of “Traveling- 
Wave Tubes.” 





Richard M. Bozorth, Ph.D., W. Thornton Read, .S., 
California Inst. of Tech., Brown University, author of 
author of “Ferromagnetism.” “Dislocations in Crystals.” 





Hendrik W. Bode, Ph.D., 
Columbia University, author 
of ‘‘Network Analysis and 
Feedback Amplifier Design.” 


Walter A. Shewhart, Ph.D., 
University of California, author 
of “EconomicControl of Quality 
of Manufactured Product.” 


March 1957 














MILLER-ERTLER STUDIOS 


THIS MONTH’S COVER ... is a window-eye view of 
the Public Square in Cleveland, Ohio—a view that 
many an NSTA-er will see from the Hotel Cleveland 
later this month. The occasion, of course, will be the 
5th National Convention of NSTA, headquartered at 
the Hotel Cleveland, during the four full days of 
the meetings, Wednesday, March 20 through Satur- 
day, March 23. 

For a guide to what can be seen in this photograph: 
foreground, the Soldiers and Sailors Monument, a 
memorial to Cleveland’s Civil War veterans; right, 
Euclid Avenue; left, Superior Avenue. 

For a guide to what will go on for NSTA-ers in 
Cleveland, March 20-23: see the report on convention 
highlights and photographs of many of the partici- 
pants, beginning on page 80 of this issue. 





RCA Science Teacher Scholarships: Thirty scholarships to 
encourage students entering the science teaching profes- 
sion have been announced by the Radio Corporation of 
America. This scholarship program has been developed 
in response to the need for more qualified teachers of 
science and mathematics. 

An extension of the long-established RCA Scholarship 
and Fellowship Program, the new program is described in 
part as follows by Brigadier General David Sarnoff, 
chairman of RCA’s Board: 

“The nation’s leading educators have properly reminded 
us of our duty as citizens to make certain that we have 
adequate educational facilities, to provide appropriate com- 
pensation for our teachers, and promote those programs 
which are designed to increase the prestige and stature of 
our teachers. We sometimes forget the importance of the 
teacher who plays a key role in shaping the future destiny 
of our country and our world.” 

Ten RCA scholarships, providing an annual grant of 
$800, are going to be available each year to students during 
their sophomore, junior, and senior years at the following 
colleges and universities : Berea College, Berea, Kentucky ; 
Adelphi College, Garden City, New York; Clark College, 
Atlanta, Georgia; University of Delaware, Newark; 
Goucher College, Baltimore, Maryland; West Virginia 
Wesleyan College, Buckhannon; University of Wyoming, 
Laramie; Trinity College, Hartford, Connecticut; St. 
Louis University, St. Louis, Missouri; and the University 
of Rhode Island, Kingston. Twenty other scholarships 
will be available at ten other institutions. 
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By ARCHIE J. NICOLETTE 


Arbor Vitae-Woodruff High School, Woodruff, Wisconsin 


This article was submitted in answer to an Editor’s Column 
invitation in the November 1956 Science Teacher for reports 
“looking backward from the year 2057 . . . on science teaching 
in those 100 years.” Such articles were asked for as companion 
pieces to Sidney Rosen’s “A Century of High School Science,” 
which appeared in the November issue, and Gerald Craig's 
“Elementary School Science in the Past Century,” which was 
printed in the January 1957 issue. The editors welcome Mr. 
Nicolette’s piece and are particularly pleased by his literary 
offering since he is a new NSTA member who “discovered” The 
Science Teacher only four months before writing this article. 

There are some “flights of fancy” in this piece—some are the 
editors’—and if you spot them, the editors ask your indulgence. 


T was September 15, 2057, when a number of 
visitors were greeted in the principal’s office of 
our school. They had come to study our school 
facilities and our outstanding educational program. 
These were strange to the visitors because of their 
unfamiliarity with modern education. As we knew, 
our guests had not been able to study American 
educational developments for quite a period. Some 
75 years ago, taking off to explore other planets, 
they had somehow arrived on the then unknown 
planet Phoenix, where they experienced unusual 
life-preserving conditions. Just a few months ago, 
they had finally found their way back to earth and 
now were busy studying developments during their 
absence. We were pleased that our school had been 
selected as a model for them. 

The visitors expressed appreciation of the 
science building, a modern structure of metal and 
plastic, set aside from the other buildings compris- 
ing our school. The hallways are not lined with 
the old-style lockers, but with display areas, 
terraria, natural flower gardens, and aquaria. The 
classrooms are all along the outside of the large 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


Thumbs Up . . . On the tip of the thumb above is the 
cryotron, a new device which will replace complex tubes 
and expensive transistors in some electronic computers. 
This little wire with a tinier wire coiled tightly around it is 
shown on the thumb of Dudley A. Buck, graduate student 
and instructor in the Department of Electrical Engineering 
at the Massachusetts Institute of Technology, developer of 
the device. It is pictured here because the news it had 
been developed was announced as this article, stating the 
transistor was long outmoded, was going to press. 











circular building with facilities for common use in 
the center of the building. The group started on its 
tour of inspection. 

Several students were setting up a display on 
“How Food is Manufactured” by present day 
methods for human consumption. A fine network 
of tubes carries carbon dioxide and water contain- 
ing minerals and vitamins through a thin but wide 
slot, at which time a catalyst combines the raw 
materials when it is subjected to ultraviolet light 
lamps. Food can be produced with some minor 
changes. (Please turn to page 97.) 
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VISITORS, EVEN THE BOOK SALESMEN, Say that 
my biology room is unique. If so, wherein lies its 


uniqueness? I should say it stems from biology 
defined as the study of living things. 

The average biology room is often enlivened 
(?) by only a small aquarium inhabited by gold- 
fish, a snail, and a few water plants, and possibly 
a couple of geraniums struggling for survival on 
the window sill. My biology room bears little 
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resemblance to a formal classroom except that it 
has the usual arrangement of laboratory tables and 
chairs. In addition to the ordinary furniture, 
however, it has hundreds of specimens of living 
things. 

At present, there are rats—red, white, black, 
and hooded ; rabbits—a gray and white Dutch and 
a large white one; guinea pigs of three varieties— 
English cavies, Abyssinian rough-coated, and 
Peruvian long-haired ; and two cages of parakeets, 
These are all on the tables at which the students 
sit for classwork. In addition, we have Sammy, 
the gray squirrel, raised from babyhood and now 
six years old. There is a six-foot indigo snake, 
privately owned by a student, a water snake which 
gave birth to 17 young, and a very friendly hog- 
nosed snake. There are always miscellaneous 
skinks, salamanders, garter snakes, and whatever 
else arrives. On Ground-Hog Day, our tame 
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woodchuck, Skippy, comes in for the day if he can 
be persuaded to wake up from his winter’s nap 
in the cellar. This is our animal population today. 
Next year it may be quite different; it is never 
static. 

Unfortunately, our school has no greenhouse or 
conservatory, but a view across the front of the 
room might create the impression of one. A tally 
shows about 70 house plants plus various plant 
projects—all in a room with a northwestern ex- 
posure and shaded by another wing of the building. 

Is the room and the method good or bad? | 
shall not try to answer. It is my way of teaching. 
And I like it. So do most of my students, and 
that answer is good enough for me. 

Several elements in my personal background 
have led to my philosophy of “living” biology. 
First of all, my life has been lived largely on 4 
small farm where I have helped with many phases 
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of farm work. I still raise a good-sized garden 
i and fill a large freezer with the results. Through 
this work, I have acquired firsthand knowledge of 


g insect pests and their control, soil needs, and the 
willing help given by the state department of 

‘ agriculture. 

d Secondly, my teaching experience has been 


b. varied. It began in a one-room, eight-grade coun- 
d try school, and has continued through all the 
. grades. It was in the little country school that 
s we borrowed a “broody” hen and acquired a set- 
ting of eggs. We “set” her in the woodshed, and 
y at the end of the year divided up a dozen healthy, 
: partly grown chicks among the families repre- 
h sented in the school. One youngster learned to 
x his sorrow that it is not wise to test for the fertility 


Ss of an egg by shaking it near the ear. It literally 
r exploded! At the same school, I completely over- 
e came my own great dread of snakes. It was a 





» | By RUBY E. WHEELER 
P Biology Teacher, Stratford, Connecticut, High School 
’ 
ft 

choice of accepting them nonchalantly into my 
ir hands or losing the respect of my barefoot country 
e naturalists. Fortunately, I made the former choice. 
y I soon learned that it is not enough to tell a 
it first-grader that, “One plus one equals two.” In- 

stead, you patiently show him apples, books, and 
, other objects until his own experiences have taught 
I him the correct concept. In my biology classroom, 
y, I am merely using the same graphic method of 
d teaching and learning. 

A third phase of my natural science background 

d was in Girl Scout work. In addition to being 
y. leader of a troop, I specialized in Nature Merit 
4 badges. Four summers as a camp nature coun- 
0s selor added to my conviction that knowledge of 
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living things is best learned by living with them. 

There are some arguments against having a 
classroom full of living things. Many teachers 
say to me, “How can you hold the attention of 
students with animals on their tables?” My reply 
is that if the students are that bored with the 
lesson, at least they have something biological to 
keep them out of mischief. Actually, it is rarely 
necessary to caution a pupil to refrain from paying 
undue attention to the animals during a lecture or 
discussion period. 

A second, more valid, argument against animals 
at the tables is that it creates a very messy room— 
not really smelly, but always a certain amount of 
sawdust on the tables and floor. 

Then there are the complaints of students from 
other biology classes in the building. They say, 
“Why can’t we have the animals in our biology 


’ 


room, too?’ I try to point out as tactfully as pos- 
sible that this is not feasible in some classrooms 
due to double sessions, or to the use of the same 
room for subjects other than biology. I am fortu- 
nate in that I do not have to share my room. I 
also explain that it is not always the philosophy 
of the teacher, and that the use of such an abun- 
dance of living material is not really necessary to 
the successful teaching and learning of biology. 
I welcome these students to visit the room before 
school, and, with the permission of their own 
biology teacher, to participate in the care of the 
animals in my room. 

The best argument in favor of an abundance of 
live things in the classroom is to provide a variety 
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of real experiences for all students. For the 
“gifted” student, an atmosphere of individual ex- 
perimentation is provided. He is surrounded with 
the possibilities of carrying on original research to 
answer his own questions, or those that may arise 
in connection with the work of the classroom. 

An example of the latter was a problem met in 
a rather routine dissection of rats in order to study 
the thyroid. Each rat that was opened had whitish 
spots on the liver but nowhere else; none had 
shown any signs of ill health. The lumps were 
opened and were found to be encysted tapeworms. 
The problem which developed was to find the pos- 
sible source of infection for laboratory-raised rats. 

Another question that we have encountered is, 
why are all the planaria that I collect in a certain 
spring on our property infested with internal para- 
sites? Many times I have been called excitedly 
to look through a student’s microscope at the 
planaria “having babies!” The student had broken 
through the outer layer ef the planaria, and was 
releasing the parasites. 

The student of average or below average ability 
also has opportunity to paftieipate. Actually, many 
of these students are just as imferested in solving 
~ problems that arise as are those of superior ability. 
Recently, Bill, interested in biology, but of aver- 
ge Scholastic ability, asked, “How long can a 
use and a plant live in an airtight container ?” 
ef “How long do you think? Would you 
fea, it i 

When the plant produced too little oxygen and 
the. small mowise was found nearly dead, I was 


















Preparation of protein deficiency diet for rats 


not. too disturbed. Instead, someone was sent 
scurrying to the chemistry room for the makings 
of some oxygen and, in a very few minutes, pure 
oxygen was pouring into the bell jar. The mouse 
began to stir, and shortly commenced to wash his 
face. A miracle of modern medicine had been wit- 
nessed, a new lesson learned. Does every individ- 
ual in each of my five classes benefit? Not always, 
for the greatest value is to Bill and to the small 
group that wandered in just in time to watch the 
race against death for one small gray mouse. 

Some students do enjoy working on “cookbook” 
experiments. Such a one recently completed by 
two girls in a noncollege preparatory group cer- 
tainly emphasized the folly of drastic reducing 
diets in which the intake of carbohydrates is cut to 
nearly zero. The young rat with no carbohydrate 
—a “teen-ager rat’’ I call him—was dead within 
a week. The control rat, which was fed exactly 
the same food plus cornstarch, was healthy and 
gaining a normal amount of weight. Two girls 
from another group repeated the experiment 
shortly after, and the results were the same. This 
experiment also points out the need for insulin 
by many diabetics in order that they may utilize 
the much-needed carbohydrates. 

Can rats tell colors? Experimental rats are 
conditioned to expect powdered food (complete 
diet) dyed a bright green, and drinking water 
which is bright purple. After a month they are 
given a choice of white food and green food, plain 
water and purple water—and the students thrill 
at the rats’ choices. The value of such a project 
is not in the answer. It is in the planning, the 
carrying out of the daily chores necessary in car- 
ing for the animal, the overcoming of difficulties, 
and the triumph of success. 

The gifted student may choose a more intricate 
problem such as the one carried out by George 
last year which won him a top prize in the South- 
ern Connecticut Science Fair and the honor of 
entering the New England Science Fair at Boston. 
His project concerned the absorption of radio- 
active iodine in the thyroid of the rat. It included 
such factors as tracing the path of the iodine 
through the body, the rate of absorption, the rate 
of elimination, and the effect of the iodine on the 
rat. 

Many obstacles had to be overcome as the proj- 
ect progressed. George soon discovered that the 
rats could not be given the iodine in their drink- 
ing bottles because they had the habit of drinking 
one drop and then washing themselves with the 
next drop. A second big problem was to devise 
a method whereby a rat could be held firmly and 
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safely on its back in order that a Geiger-counter 
reading could be taken. A trip to the veterinary, 
and a small-size wooden model of his operating 
table, solved this difficulty but not until the addi- 
tion of a slot in the center through which a wide 
band of gauze could be tied around the belly of the 
rat. 

Another use of living material in the classroom 
is in the presentation of various types of subject 
matter to the group as a whole. For example, 
we are studying»plants. I bring in a complete 
cornstalk, roots and all. One day it illustrates a 
typical monocot plant with parallel-veined leaves, 
the stalk supported by a stout rind, its fibrovascu- 
lar bundles scattered, throughout the stem, and 
its kernels of ripened corn exhibiting one cotyledon 
each. We study roots, and here are fibrous roots 
and the interesting prop roots holding up the tall 
stalk like guy wires on a telephone pole. Another 
day it becomes part of the nitrogen cycle. If it 
is infested with smut, it illustrates the relationship 
of parasite and host. Finally, it is a perfect ex- 
ample of a plant with staminate flowers in the 
tassel, and pistillate ones in the “silk.” 

If I wish to explain “phototropism,” I have only 
to walk to the window and hold up the oxalis plant 
with its leaves literally striving to touch the panes 
in order to get as much of the sunlight as possible ; 
or if the term is “irritability,” I touch an un- 
suspecting guinea pig on its back and invariably 
get a response. 

Another advantage of “living” biology is to 
overcome groundless fears of harmless creatures, 
and a healthy respect for the few dangerous ones 
such as the black widow spiders. These spiders 
—both the harmless male and the quite dangerous 
female—are often brought in alive in the fall. 
They are fastened securely in plastic boxes and 
passed around the class. It is hard to convince 
students that these small black spiders are capable 
of inflicting more harm than our nonpoisonous 
snakes. 

If a live bat is brought to class, I usually release 
it in the classroom where most students enjoy 
watching it dart and turn, dodging the wires 
stretched the length of the room. Only once have 
I seen a student disappear under her table think- 
ing that the bat was swooping directly for her hair. 

Reproduction of the higher animals and the 
laws of heredity are topics which develop naturally 
with the pregnancy of a guinea pig. How do the 
young develop? How long will it take? What 
color will they be? One question leads to another 
and soon we are applying the knowledge learned 
about guinea pigs to the study of reproduction 
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and heredity among humans. 


If our guinea pig 
is considerate enough to have her yoting born 
during school hours, the class excitedly puts aside 
all other work and clusters around her cage. 
Who actually takes care of all this living mate- 
rial? Actually, I do very little of it. Potted house 
plants are assigned to volunteers at the beginnumg 


of the year. Each is marked with a four-inech 
pot stick containing,the name and class period of 
the student, and thesstwdent assumes complete 
charge of that one plant. Some students are woe- 
fully ignorant of the needs of a plant and have to 
be reminded to remove dry leaves, to provide sun, 
the right amount of water, a clean saucer. They 
learn to watch for insect pests such as white flies, 
mealy bugs, and red spiders. 

Most of the animals are assigned for a week 
at a time. Sawdust and shavings are used for 
litter, and “pine” disinfectant does a remarkable 
job of combating animal odors. Rats, mice, and 
hamster cages are treated with the pine disinfect- 
ant daily. The litter of the rabbit and guinea pig 
cages is changed every day. 

Vacations and long week ends present their 
special problems. Many of the animals go to 
students’ homes, while the plants and the unwanted 
animals are cared for by a few students who vol- 
unteer to come to school at specified times about 
three days apart during vacations. When sum- 
mer comes, the plants are set out in my garden, 
or put to rest under a shady tree, although some 
are given to the students who have cared for them. 
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All during the school year they are taking “slips” 
of plants they admire. Many of the animals go 
to near-by summer camps, some are taken by stu- 
dents, the surplus rats and mice are put to “sleep” 
with chloroform, and a few special pets—such as 
the squirrel—spend the summer in my barn or 
on the porch of my home. 

A question that might arise is the matter of 
financing a “living” biology room. Most of the 
cages are homemade. The most important food 
items are 100-pound bags of laying mash and 
scratch feed for the rats, mice, and hamsters and 
rabbit pellets for the rabbits and guinea pigs, 
These are covered in the department budget. Spe- 
cial rat diet foods for experiments are purchased 
commercially with our science supplies. Lettuce 
trimmings from a supermarket are given to all 
the furry animals and to the turtles. Stale bread 
comes from the cafeteria. Extras such as sun- 
flower seeds, wheat-germ meal, cod-liver oil, and 
bird seed I buy as needed out of my own pocket. 
Veterinary bills are kept very low because of 
the kindness of a near-by veterinarian who treats 
our animals without cost except for medicine, and 
does autopsies when an animal dies of unknown 
causes. He is always willing to give us good 
advice and to help individual students with their 
problems. 

One of my hobbies is photography and I am 
the advisor of a high school camera club. This 
makes it simple to secure pictures of the class- 
room and the activities that go on there. But | 
never seem to be able to quite catch the rapt 
expression on the face of a six-foot husky boy 
caught cuddling the friendly gray and white Dutch 
rabbit—a boy who doesn’t even take biology but 
who comes in daily to see his animal friends. And 
how often have I seen traces of lipstick on some 
little white hamster or baby guinea pig. Many 
of these students would dearly love to take these 
animals home for vacations or buy them for their 
own, but often home circumstances prevent this 
and so I let them enjoy the animals while they can. 

At the end of each school year I ask the stu- 
dents to evaluate the course in biology according 
to its content, method, text, and visual aids. | 
ask for comments as to the features liked best, 
those liked least, and constructive suggestions for 
improvement. Two “likes” which are repeated 
over and over again are the presence of the ani- 
mals on the tables and the informality of the entire 
classroom situation. As one student expressed it 
last June, “Biology class doesn’t seem like school ; 
it is like home. I am not afraid when | come 
into biology class.” 
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SCHENCE PROJECT UDEAS 


By JOHN A. MANNING 


Northwestern State College, Natchitoches, Louisiana 


Epitor’s NOTE: This article will, we believe, prove to be 
the kind of “practical, immediately useful” item that many 
of our readers keep asking for. We wonder, also, whether 
it might not be the start of a chain reaction. We have in 
mind the many institutes and special programs for science 
teachers to be held next summer. Why not a report like 
this one, or other suitable variations, from each one? If 
you attend, keep TST in mind as the best way to relay 
your ideas to 20,000 other science teachers, who will be 
glad to exchange ideas with you. 


A List OF ABOUT 40 PROJECT IDEAS for high 
school science students was compiled as an indi- 
vidual effort during the 1956 Shell Merit Fellow- 
ship program held at Stanford University. These 
projects were derived from lectures by men from 
industry and by the professors in the regular 
classes. During the lectures, when an idea “hit” 
me, I would jot it down and later expand it. An 
effort was made, of course, to write the suggestions 
so as to appeal to high school students and arouse 
their interest and desire to do projects. Dr. R. H. 
Eastman of Stanford’s Department of Chemistry 
kindly read the entire list of projects and gave 
numerous suggestions for improvement. How well 
we succeeded may be indicated by the fact that 15 
of the projects have already been selected and are 
being worked on by my students in the high school 
associated with our college. 

These project ideas lend themselves to applica- 
tion of scientific method in its simplest form: (1) 
the problem, (2) library research, (3) making a 
plan or design, (4) carrying out the plan and col- 
lecting data, and (5) drawing conclusions. Used 
in this manner, projects provide one of the best 
learning devices in the science course. If the stu- 
dent is not required to follow some such plan, how- 
ever, the project may degenerate into mere “busy 
work.” A time schedule found to be effective in 
our school is as follows: 


Phase 1: One to two weeks in which to decide 
upon a project. 

Phase 2: Six to eight weeks of library research. 
The student hands in weekly reports 
or reference cards of his reading. 
Meanwhile, laboratory work is aimed 
primarily at developing techniques he 


will use in his project work. 
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Phase 3: Two to three months of working di- 
rectly on the project. During this 
period the library research will con- 
tinue of its own momentum and be- 
cause the student finds it necessary in 
order to solve the minor problems 
connected with his project. Experi- 
menting, collecting, building, and 
similar “doings” will, however, be the 
major activities. 

Phase 4: Two to four weeks in which to write 
a report on the project. 


If projects are treated as extra-class activities, 
the teacher will be amazed at the small amount of 
time needed to direct them, once the projects get 
under way. Usually a word of advice or of com- 
mendation is enough to send the student back to 
work with renewed vigor and confidence that he is 
on the right track toward a solution of his problem. 
Projects can, of course, be administered as part of 
the regular class work. This means that students 
must have access to the laboratory and that the 
teacher (or other qualified person) must be pres- 
ent. For projects to be completed at home, the 
teacher should do everything possible to anticipate 
and ward off any hazardous experiments. 

Students should be encouraged to submit reports 
of their projects as entries in the American Society 
for Metals Science Achievement Awards program 
conducted by NSTA’s Future Scientists of Amer- 
ica (closing date, March 15). Seniors who are 
specially able in science should be encouraged to 
enter the Westinghouse Science Talent Search. If 
projects are to be entered in science fairs, the only 
additional problem in some cases is the one of dis- 
play. Helpful suggestions regarding displays may 
be found in the May 1955 issue of Chemistry. 

The following are selected project ideas from 
the list. 


Flow of Water Through Pipes 


The flow of water through pipes is expressed by 
Talbot’s formula which was devised before 1900. 
Road engineers badly need an improvement of this 
formula to make use’of in road construction. Could 
you set up an apparatus to study the flow of water 
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through pipes? What factors would you consider ? 
Shape of pipe? Length, surface, cross-sectional 
area? How could you measure the flow? Can you 
find out which type of pipe would be best? 


Velocity of Winds 


Can the velocity of winds be determined by using 
sound waves? You will have to read and study 
about the transmission of sound before you start 
work. Factors to be considered include: speed of 
sound waves, a device to send out sound waves, a 
device to receive them, and factors affecting the 
speed of sound waves. Measurements with and 
against the wind will have to be taken. 


Variation in Concentration and 
Volume of Solutions 


The problem is that the volume of the solute 
and of the solution changes as the temperature 
changes and that therefore temperature variations 
produce variations in concentration. This project 
will require careful planning as well as a good 
knowledge of solutions. The apparatus will re- 
quire special attention because of the small volume 
changes to be measured. 

A solution is composed of a solute and a solvent. 
One way of indicating the concentration of a solu- 
tion is to give the per cent by weight of the solute 
in a given weight of solution. Another way is to 
give the per cent of solute by weight in a given 
volume of solution. The latter is the object of this 
project. Changes in volume with temperature 
changes are small, but the change in concentration, 





The result of doing science projects: Charles Lacefield, a student 

at Irvington, New Jersey, High School, won first prize in the 

chemistry division at the Greater Newark (New Jersey) Science 

Fair for his project on smog. This one tested the effects of 
fluorine on gladiolus plants. j 
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even of a small amount, is important to scientists, 
Hence the question: How does the concentration 
of a solution vary as the temperature is changed? 

Can you devise an apparatus to measure the 
change in volume with the change in temperature? 
From this data can you calculate the change in 
concentration? Through what temperature range 
can you measure the change in volume? Can you 
make a graph of your results? Suggestion: Find 
the definition of “dilatometer.” 


Quality of Sound Waves 

This project was suggested by Mark Jacobs, 
science teacher at Marysville, California. One of 
his students, a girl, carried on an extensive study 
of the qualities of sounds as shown by their wave 
shapes. She got a record and recording machine 
and arranged to have many different band instru- 
ments record the same note, say, middle C. Later 
she played this record through a pickup and am- 
plifier to a neon tube whose variations, in turn, 
were sent to an oscilloscope. Thus it became pos- 
sible to see the differences in the quality of the 
waves produced by the different instruments. What 
other studies of sound does this project suggest? 


Aging of Asphalt 

One problem that plagues highway engineers is 
the aging of asphalt. After a few years the asphalt 
begins to crack and crumble. Can you find the 
answer? It would make a good study even if you 
don’t find the final answer. What could cause the 
crumbling? Evaporation? Contraction and ex- 
pansion? Weathering? Heat? Could you makea 
plan and devise equipment to make tests on 
asphalt ? 


Extraction of Oils from Plants 


Any plant leaf having an odor is likely to con- 
tain a volatile oil. Examples are pine oil from pine 
needles, wintergreen from mint, and clove oil. 
How are such oils extracted? Steam extraction is 
one method. Reading chemistry reference books 
will give you additional information. After read- 
ing, try some extraction yourself. How would you 
set up the apparatus? How long does it take to 
extract plant oils? How can these oils be purified? 
How can you determine the per cent of oil in the 
leaf? What are the characteristics of some oils— 
density, freezing points, viscosity, etc. ? 

The above projects are a sampling from the list 
I prepared last summer. If interested teachers will 
write to me, I will gladly answer questions and 
give additional project suggestions. 
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N 1955-56, one of our senior students conducted 

a questionnaire study to see if any reason could 
be found for the low enrollment in the physical 
sciences. Some 800 questionnaires were distributed 
among the students; 398 were returned. These 
showed that 350 students had taken biology, 302 
had taken chemistry, and 202 had taken physics in 
their respective high schools. 

The various combinations of science taken in 
high school are shown in the following table. 


152 took all three sciences 


114 ” biology and chemistry 
65 ” only biology 
25 ” chemistry and physics 
17” biology and physics 
13. ” only chemistry 
7 ” only physics 
5 ” none except general science 


Of those who took all three courses, 63 per cent 
said they took biology because it was required, 32 
per cent took chemistry because it was required, 
and 27 per cent took physics. This may have been 
due to the fact that many schools require at least 
one year of science above the ninth grade; some 
require two years, and in a few cases, all three are 
required. 

The number of students who liked or disliked 
the various courses is indicated in the following 
table. 

Liked Disliked Tolerated 
No. Percent No. Percent No. Percent 


Biology 272 «(776 19 54 59 17.0 
Chemistry 203 67.2 31 10.2 68 22.2 
Physics 124 62.0 28 14.0 48 24.0 


March 1957 


By J. C. AMON 


Department of Chemistry, Westminster College, New Wilmington, Pennsylvania 


It appears that biology was the best liked course, 
while high school physics was the least liked of 
science courses. 


Some Comparisons 


In order to get some comparisons, students who 
had taken all three courses were asked to tell which 
they liked best and which they liked least, with the 
following results. 

The best liked were: 

No. Per cent of total (152) 


Biology 63 41.4 
Chemistry 58 38.1 
Physics 37 24.2 


The least liked were: 
No. Per cent of total (152) 


Physics 50 41.5 
Biology 40 26.1 
Chemistry 35 22.8 


The totals given do not add up to 152 but this 
is due to the fact that some students gave two 
subjects as most liked and others did not give any 
for the least liked. Again it appears that physics 
is the least popular of the three, except for the fact 
the percentage placing biology on the least liked 
list is larger than for physics. This might be 
accounted for by the fact that biology is selected by 
a greater number as their required science courses. 
The figures show that 63 per cent of the biology 
group took this course because it was required, 
while 68 per cent elected to take chemistry, and 
73 per cent elected to take physics. 

The reasons given for not liking a course, where 
all three had been taken, were tallied in categories. 
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The most frequently occurring ones were as 
follows. 


Biology Chemistry Physics 
Poor teaching 16 12 14 
Not interesting 5 6 9 
Didn’t understand 0 4 9 
Too much memory 6 4 0 
Too little laboratory 2 1 2 
Mathematics 0 6 14 


Poor teaching (in the opinion of students) seems 
to be quite an important factor. 

When two or more years of science had been 
taken, the students were asked to give the course 
liked most and tell what they liked best and what 
they liked least about it. Since we were primarily 
interested in physics and chemistry, data were col- 
lected only for these. The aspect most liked and 
the number of students giving each answer follow 
for chemistry and physics. 


Chemistry 
Laboratory work 49 
Good teaching 15 
Interesting 11 
Applications 7 
Equations, problems 8 
Physics 
Practical 16 
Electricity 6 
Laboratory work 5 
Light and heat 3 
Good teaching 3 


The least liked parts of their favorite course 
were: 


Chemistry 
Equations 
Problems 
Lack of equipment 
Instructor 
Didn’t understand 
Laboratory work 
Memory work 
Physics 
Problems 7 
Mechanics 5 
Lack of equipment 2 


— 


Sand N— © 


Seventy students had taken neither physics nor 
chemistry and five of these listed general science 
as their only science. Of 65 who had taken biology, 
only 17 gave it as an elective; for the rest, it was 
a required subject. In answer to the reason for 
not taking physics or chemistry, less than half of 
these 65 replied; of these, 22 said “too difficult,” 
four said “the teacher was poor,” and three had 
“no room in schedule.” When asked if they had 
any idea as to what was taught in these courses, 21 
students said practically none, 42 said some. As 
the source of their information, 33 gave their fel- 
low students, seven the teachers, and the rest indi- 
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cated either hearsay or the family. Only two 
named the school’s counselor. 

Checking further on the counseling angle, we 
asked if there had been any organized attempt on 
the part of the advisors to acquaint the students 
with the course content in chemistry and physics 
and encourage them to enroll. Ten replied “some,” 
while 51 said “none.” The majority of students 
had no idea concerning opportunities available in 
these fields and the rest had only a vague idea, 

Of the 114 students who took biology and chem- 
istry, 97 said they had a pretty good idea concern- 
ing what was taught in physics. Seventy-two gave 
other students as the source of their information, 
26 the teachers, and only three gave credit to the 
counselor. The reasons given for not taking physics 
were : 

Too much mathematics 20 
Not interested 15 
Too difficult 15 
Didn’t need it 7 
Poor teaching 7 
No room in schedule 5 
Wrongly advised 1 

Again 89 reported no organized effort to acquaint 
them with content or to encourage enrollment, 
Twenty-six said there was some attempt; 19 of 
these gave credit to the counselor and the rest 
mentioned teachers, lectures, and science fairs. 

The following comments about teachers are 
interesting. 

“It’s not the course that matters, it’s the teacher. A 
course isn’t appealing on its own merit, the teacher makes 
it appealing.” 

“Individual mathematics and science teachers discour- 
aged students from taking higher courses.” 

“No one explained the courses. We had a counselor but 
a poor one. She bullied us into courses she thought best.” 

The overall picture indicates that there is no 
organized counseling attempt in more than 75 per 
cent of the cases. 

There are a number of deductions that can be 
drawn from this limited study but these four 
appear to stand out: 

1. A counseling program should be developed which 
will more fully acquaint prospective students with the 
nature of the physics and chemistry courses. 

2. There should be a planned program whereby teachers 
can be secured who are specifically trained to teach 
these subjects on the high school level in a manner 
that will emphasize their practical values and make 
them interesting. 

3. Laboratories should be equipped so that students can 
work on practical projects that will help develop 
interest. 

4. A greater effort should be made by teachers to develop 


a more thorough background in the elementary mathe- 
matical concepts, especially of arithmetic and algebra. 
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Selecting Objects and Specimens for Biology 


By SAM S. BLANC 


Gove Junior High School, Denver, Colorado 


IN SCIENCE TEACHING we have long depended 
on direct learning experiences in science classes. 
As far back as 150 years ago, Pestalozzi and 
Froebel based their then revolutionary approaches 
to education on the use oi objects and specimens 
in the school situation. By the same token, modern 
teachers depend in a large measure on the inte- 
grated use of these teaching aids in making the 
learning experiences of their pupils real and vital. 

Objects may be defined as the actual forms of 
plants and animals themselves, either living or 
preserved. For example, in the study of micro- 
scopic life nothing equals the sensory impact pro- 
duced by actually seeing the slow, purposeful flow 
of an amoeba, or the hurried, aimless darting of 
a paramecium. For a detailed study of the struc- 
ture of these animals, however, mounted and 
properly stained forms will probably be more 
effective. 

Specimens are objects, entire or in part, pre- 
pared and used as examples of the actual objects 
themselves. A mounted bird, a fossil, and a skele- 
tal preparation may be considered as specimens. 
The line of demarcation may not at times be very 
sharp. Hence, the terms, objects and specimens, 
are often used together. The chief guide in their 
classification is that this type of instructional mate- 
rial usually includes those teaching aids which are 
designed to give pupils actual firsthand experiences 
with the topics being studied. This thought, of 
course, implies that pupils must always be encour- 
aged to learn by means of direct sensory impres- 
sions gained by actually handling and manipulating 
the materials for study. 

Since there are many types of objects and speci- 
mens available to the average biology teacher, and 
since there is a great deal of overlapping in the 
classification of these two types of teaching mate- 
rials, the criteria for their selection may be con- 
sidered together. The selection of these materials 
of instruction will usually not require the same 
degree of technical skill as will charts, models, 
films, and other more complex materials. 

In many situations, the teacher and the pupils 
will find greater pleasure in organizing collecting 
field trips to bring into the laboratory a great 
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variety of these materials which can be kept alive 
for immediate use, or preserved for future study. 
However, in a number of situations, such activi- 
ties are not feasible. In that case, the teacher will 
have to depend on the many fine biological supply 
houses which specialize in furnishing these 
materials. , 

In setting up criteria for judging objects and 
specimens obtained for school use, several factors 
should be considered. 


1. Instructional Value: The major thought that 
any teacher should have in selecting a given ob- 
ject or specimen is whether that aid will enable 
pupils to gain worth-while experiences not ob- 
tainable in any other way. Each teaching mate- 
rial must contribute unique experiences to justify 
its inclusion in the curriculum. 

2. Quality: If living materials are ordered, the sup- 
plier should guarantee the arrival of the objects 
in a healthy condition. The catalog should be 
consulted to find out under what conditions such 
a guarantee is valid. If preserved specimens are 
ordered, they should be properly prepared and 
packed so that they are clean and firm when they 
arrive. It is discouraging for pupils to attempt 
a dissection and find the specimen partially de- 
cayed on the inside, or have it disintegrate on 
handling. Reputable supply houses state the size 
of the specimens, the method of preparation, and 
the method of packing for shipment in their 
catalogs. 

3. Accuracy: In the selection of the whole object 
or specimen, accuracy obviously is not a large 
factor. If properly preserved, the tissues will be 
firm and true to their living condition. How- 
ever, in purchasing such specimens as prepared 
microscope slides, the accuracy of the prepara- 
tion and the care in staining and mounting will 
do much to increase the instructional value if 
done by experts. 


Preserved Materials 


Preserved materials are available for use in 
studying all the common phyla of plants and ani- 
mals. In selecting botanical and zoological speci- 
mens for class use, the care with which they are 
treated before and during preservation is of para- 
mount importance. Poor techniques or incorrect 
preservatives will result in poor laboratory speci- 
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The value of carefully selected objects and specimens as teaching 
-aids is evidenced by the intent atttiude of these biology students 
at Denver’s East High School. 


mens. Botanical materials should have been cleaned 
and dried, where necessary, before preservation. 
Killing in proper solutions is also essential to main- 
tain correct relationships of internal structures. 
Zoological specimens should have been straightened 
and injected with preservatives to maintain inter- 
nal structures in good condition. For critical 
study of larger forms, injections of special sub- 
stances such as latex and dyes into the blood ves- 
sels and lymphatics will add much to the useful- 
ness of the specimens. 

Mounted plants, leaves, and flowers may be 
pressed, dried, and mounted on heavy sheets of 
cardboard to make worth-while specimens for class 
study. Mounts of this type are availabie commer- 
cially from biological supply houses as “herbarium 
sheets” mounted on 11% x 16%-inch sheets with 
cellophane covers for protection. In addition to 
being able to supply any number of individual 
preserved specimens, most supply houses also fur- 
nish sets of botanical and zoological specimens for 
various sized groups of pupils. Catalogs may be 
consulted to find the particular species included 
in each set. It is up to the teacher to help select 
those which seem to be most appropriate. 


Fossil Specimens 


In a unit dealing with evolutionary changes in 
organisms, fossilized specimens are excellent ex- 
amples of life in the past. The average biology 
class is not interested in a specialized study of 
fossils. However, a comparative study of present- 
day forms of life in a given phylum might include 
fossilized specimens to give the pupils an idea of 
how these forms were related to organisms in the 
familiar world about us. Both botanical and 
zoological fossil specimens are available in boxed 
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and keyed sets so that the teacher can use the 
specimens effectively. 

An interesting teaching aid is offered by one 
company in the form of illustrated and explanatory 
fossil charts. These are complete study units con- 
sisting of actual fossil specimens mounted in place 
together with original drawings, descriptive dia- 
grams, tables, and explanatory text. Each chart js 
a complete study unit which may be used either 
with or without the other charts in the series. Each 
display discusses the general biology of the group 
of plants or animals treated, the classification of 
the group, and its occurrence in the geologic time- 
table. These charts are printed on heavy white 
card and come in two sizes, 7% x 9¥Y% inches and 
12 x 18 inches. 


Living Materials 


One of the finest ways of presenting to pupils 
the concept of the interdependence of living things 
is through the observation and care of a balanced 
aquarium: This can easily be developed by a group 
of pupils or the necessary supplies may be pur- 
chased. The following are some of the major types 
of aquaria possible in a biology room. 


1. Fresh water vertebrate animal aquarium con- 
sisting of a variety of water plants, snails, 
aquatic newts, small turtles, fish, etc. 

2. Fresh water invertebrate animal aquarium con- 
sisting of a variety of water plants, snails, small 
crustaceans, aquatic insect larvae, clams, ete. 

3. Marine invertebrate animal aquarium consisting 
of sea water, starfish, sea urchins, small crabs, 
sea lettuce, etc. 

4. Marine seaweed aquarium consisting of sea 
water and species of red and brown algae. 


Terraria are useful to illustrate various types of 
habitats for the class. 


1. Woodland terrarium consisting of plants and 
animals found in moist, woodland conditions, 
such as mosses, small ferns, liverworts, toads, 
tree frogs, salamanders, etc. 

2. Desert terrarium consisting of plants and ani- 
mals typical of a desert condition, such as cacti, 
horned toads, snakes, etc. 

3. Insectivorous plant terrarium consisting of 
sphagnum moss, pitcher plants, sundews, etc. 

4. Tropical terrarium consisting of plants typical 
of the Everglades region in Florida, such as 
small epiphytic orchids and ferns, lichens, clus- 
ters of Spanish moss, and clumps of true moss. 


A number of units lend themselves readily to the 
use of living materials in the laboratory. For ex 
ample, a great variety of protozoans are found im 
any pond or stagnant pool. With little effort a 
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teacher and pupils can grow mixed cultures of 
these interesting microscopic animals. If pure cul- 
tures of definite species are desired, supply houses 
are prepared to supply quantities suitable for class 
groups of any specified number. A study of the 
catalogs will show which types of protozoans are 
available in pure or in mixed cultures. 


Sources of Supply 


Animals for use in aquaria, terraria, feeding 
experiments, and as just plain laboratory pets are 
available from a number of sources. If a state uni- 
versity is close, the zoology department may have 
a surplus of laboratory animals which it would be 
willing to donate or sell to the school. Insects in 
various stages of their life history may be obtained 
by organizing collecting field trips with groups of 
pupils. Any good biology workbook will furnish 
ideas for such a project. Such specimens brought 
into the classroom will enable pupils to watch the 
process of metamorphosis unfold before their eyes. 
Again, catalogs of the supply houses list specific 
animals available for purchase. 

Many pupils will find a great deal of interest in 
raising and crossing fruit flies (Drosophila) to 
study the laws of inheritance. For simple experi- 
ments, wild fruit flies, collected at any fruit stand, 
will be adequate. However, if true conclusions are 
to be drawn from the experiments, pure strains of 
flies must be used. Such certified cultures are 
available from the usual sources of supply. 

The culturing of bacteria is another interesting 
experience for pupils. A variety of nonpathogenic 
and pathogenic strains are obtainable as pure cul- 
tures. However, persons not familiar with bac- 
teriological techniques should avoid bringing path- 
ogenic forms into the laboratory. In general, if 
pathogenic forms are to be studied, prepared slides 
are much more desirable, and safer, for class use. 
A variation of these experiments is to investigate 
the effects of antibiotic molds on the growth of 
bacterial colonies. Supply houses will have the 
materials needed for these demonstrations. 


Microscope Slides and Preparations 


Prepared microscope slides may be considered 
as special types of specimens. Microscopic forms 
of organisms may be mounted as entire plants or 
animals. Larger forms will be studied as sections 
or tissues. Practically all prepared microscopic 
materials are preserved, dehydrated, and stained 
to allow pupils to easily differentiate between vari- 
ous tissues in the mount. Almost all slides are 
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standardized at 1 x 3 inches in size. In selecting 
these preparations, the teacher should be sure the 
work was done by an expert. A great deal of skill 
is necessary to prepare effective teaching materials 
on slides. Slides may be purchased in any quan- 
tity of specific slides, or special sets for beginning 
biology, botany, or zoology classes are available. 

Some supply houses have developed special 
instructional materials based on microscopic prep- 
arations. The Micro-Explano-Mounts are per- 
manent, self-contained units consisting of a micro- 
scope slide in a pocket on a card containing per- 
tinent text and graphic information to explain the 
structures observed on the slide. These are avail- 
able in sets of 25 for botanical or zoological sub- 
jects commonly studied at the high school level, 
or the mounts may be purchased on an individual 
basis. 

Bio-Plastic-Micro-Mounts are special prepara- 
tions of relatively larger plastic-embedded speci- 
mens calling for low-power study under a micro- 
scope or with a microprojector. These specimens 
are mounted in plastic disks which are cemented 
in a recessed position in suitable plastic holders, 
the same size as standard glass slides. These will 
make durable mounts, very resistant to scratching, 
soiling, and breaking. 

Small and fragile specimens too large or too 
thick to be conveniently mounted on standard 
microscope slides may be had in the Plast-O- 
Mount preparation. These are embedded in blocks 
of plastic 1 x 3 inches in size, but, obviousiy, much 
thicker than ordinary slides. Plastic blocks should 
always be polished to a gleaming smoothness before 
the mounts are used under a microscope. These 
various preparations are available from biological 
supply houses carrying a variety of supplies and 
equipment. 





SPECIAL EVENTS AT CONVENTION: For one, 
the Membership Committee Luncheon—time 
and place to be announced. All state and area 
directors as well as affiliate representatives are 
cordially invited to attend. Check the Conven- 
tion Information Desk for details. For another, 
the special film showing of Hemo the Mag- 
nificent—4 :30 p.m., Wednesday, March 20, 
Ballroom, Hotel Cleveland. It’s a special pre- 
preview showing of the film prior to a special 
telecast on the CBS-TV nationwide network at 
9 p.m. that evening. Other special breakfasts 
and luncheons are scheduled, including the 
Life Membership Breakfast, Saturday morn- 
ing—check the Convention Information Desk. 
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By ALBERT J. GENUA 


Professor of Physical Science, State Teachers College at Westfield, Massachusetts 


wret kind of background is necessary to 
teach science in the elementary school? 

This is a moot question eliciting many different 
points of view. A survey of the literature in the 
field of science education indicates the scarcity of 
investigations dealing with the training of teachers 
for elementary science. The relatively few pieces 
of research in this field show the following. 


1. In about two-thirds of the states it is possible for 
a teacher to be certified to teach in the ele- 
mentary grades without having had any courses 
in science while attending college. 

In all but five states it is possible for a teacher 
to act as a consultant in the teaching of ele- 
mentary science without having had any aca- 
demic credit in science while attending college. 
Many critic teachers in the elementary training 
schools of teachers colleges lack adequate back- 
grounds in subject matter and methods of 
science. A good many such science teachers 
believe that science experiences are best treated 
incidentally in the program of social studies. In 
such cases, the major objectives of the teaching 
of elementary science may be disregarded. 
Elementary student teachers generally find the 
typical subject matter courses in college science 
of little value in teaching elementary school 
science. Hence, where possible, they avoid such 
courses. 

Elementary student teachers report that taking 
survey courses in the physical or biological 
sciences help in meeting the needs for subject 
matter in science. 


From the foregoing it follows that teachers 
aspiring to teach elementary science in the ele- 
mentary school should have the benefit of at least 
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survey courses in the physical and_ biological 
sciences. 

The course in physical science should be devel- 
oped cooperatively by the science and education 
departments of the colleges and should be taught 
in the subject matter departments. 

The course should be developed around the 
major objectives of science teaching as stated in 
the 46th Yearbook of the National Society for the 
Study of Education. These objectives are: 
information or 


1. The attainment of functional 


facts. 

2. The functional understanding of the important 

principles of science. 

3. The development of scientific attitudes. 

4. The development of skills in problem solving, or 

scientific method. 

The topics for the development of these objec- 
tives should be selected from all fields of physical 
science: physics, chemistry, astronomy, geology, 
and meteorology and on the basis of the extent to 
which they are parts of the life experiences of the 
future elementary school teachers. 

The course should provide experiences in the 
laboratory that will enable the future teacher to use 
common materials likely to be available in the ele- 
mentary school. 

The conditions applicable to the course in physi- 
cal science apply equally to the survey course in 
biological science except that the topics should be 
chosen from the various areas of biological science: 
botany, zoology, health and safety education, and 
conservation education. 

The two preceding survey courses should be 

(Please turn to page 99.) 
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classroom... FREE...for 10 days 
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UNITRON Student Model MUS 


Despite its low cost, UNITRON Model MUS offers features lacking even in 
much more costly models offered for student use. For example, both fine 
and coarse focusing are provided—not merely a single focusing control; an 
iris diaphragm to regulate aperture for highest resolution—not merely a 
disk diaphragm; and a condenser system for optimum illumination. 


The optical performance of Model MUS at each of its magnifications is 
equivalent to that of expensive research models. All mechanical parts are 
made of the same fine materials as our microscopes for advanced work, 
machined to close tolerances and beautifully finished in black and chrome. 
A mechanical stage is available as a separate accessory. Both a fitted 
wooden cabinet and a plastic dustcover are included. 

OBJECTIVES: Achromatic 5X, 10X and 40X. 


EYEPIECES: Choice of two Huygens eyepieces, 
among 5X, 10X, 15X. only 


quantity discounts available 
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UNITRON Dissecting Model ADS 


Here is an ideal dissecting microscope for your laboratory class. UNITRON 
Model ADS has a heavy horseshoe base with large 92x75mm stage with glass 
plate. The micrometric rack and pinion focusing mechanism has a travel 
of 45mm. A swivel-arm lens holder permits observation over a wide area. 
Achromatic lenses, detachable arm rests, mirror and white background 


plate, and fitted cabinet are included. 4 ae 

Model ADS with lenses for 10X, 20X.... ........ only 32: 

Model ADSA with lenses for 5X, 10X, 20X............... .. .only $36.50 
quantity discounts available 














UNITRON Microscopes are chosen by 


leading universities, such as— 


Bates College 
Boston University 
Bowdoin College 
Brooklyn College 
Brown University 
Columbia University 
Cornell University 
Creighton University 
uw University 
Harvard University 
Hillyer College 
Johns Hopkins Univ. 
Kansas State College 
Louisiana State Col. 
Loyola University 
M. 1. T. 


Princeton University 
Simmons College 
Temple University 
Tufts University 


Tulane Univ. 
U. of Alberta 
. of Arkansas 
. of Buffalo 
. of Houston 
. of Illinois 
. of Louisville 
. of Maine 
. of Miami 
. of Michigan 


. of Missouri 

. of Nebraska 
. of Rochester 
. of S. Dakota 
. of Tampa 

e of Ter 


UNITRON Student Phase Model MPEA 


The phase microscope renders visible a large class of specimens, such as 
living cells, which are practically invisible under the ordinary microscope. 
No staining or special preparation of the specimen is required, and the 
microscope itself is operated in the usual manner. Every biology teacher 
needs at least one phase microscope to demonstrate processes in living 
organisms. 

Phase microscopes are customarily available only in the $500-$1000 price 
range. UNITRON Model MPEA is the only phase microscope ever offered 
which is priced to appeal to the limited educational budgets. As Professor 
Corrington reported in Nature Magazine, “Now, for the first time, this 
equipment, the most important development in microscopy since oil-immer- 
sion objectives is within the reach of the amateur, the high school, and the 
college freshman laboratory.” We should be happy to send you a reprint 
of his interesting article on request. 

Model MPEA can also be used as an ordinary microscope by unscrewing 
the phase diaphragm. The microscope comes complete with cabinet. 


OBJECTIVES: Achromatic 4X, P10X, P40X. 
EYEPIECES: 8X, 15X. only 

quantity discounts available 
We invite you to try any or all of the Stu- 
dent Models in your own classroom for ten 
days at no cost or obligation. Let the in- 
strument prove its value to you before you 
decide to purchase. Send coupon below for 
your free UNITRON Microscope Catalog. 


United Seceutifie Co. 


These UNITRON Student Models are part of 
a complete line of microscopes which in- 
cludes laboratory, phase, stereoscopic, polar- 
izing and metallurgical models. These re- 
markable instruments have dispelled the 
myth that unexcelled optical and mechanical 
performance is inconsistent with low cost. 


204-6 Milk St. 


Boston 9, Mass. 





Please send me your complete catalog on UNITRON Microscopes. 
Name. Title 
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TOTAL EXPERIENCE PROGRAM 
POINTS THE WAY 


. science is surging ahead. Virtually every member of society 

will feel its impact. Science is working changes in our economy, our culture, 
our political concepts, our entire way of life — changes which not so 

long ago would have been considered fantastic beyond belief. 


“These are the reasons for the broader program of science education 
instituted in modern schools. The goal of educators is to plan and equip the 
science room so that it meets, to a maximum degree, not only the 
technical needs of students who are directed towards science careers but 
also the orientation needs of others who share the world where 
science is omnipresent. 


“Those who plan must consider long-range requirements — the 
demands that will be placed upon facilities for the next 20-30-40 years — 
as well as immediate needs. They must evaluate their objectives and 
include such facilities as will enhance their achievement. To provide equal 
opportunity in large schools and small schools, single rooms must be 
planned to serve all sciences in consecutive periods, or some in 
alternate years; suites of two rooms, perhaps, for the biological and physical 
sciences; rooms to serve a single subject; whole school plans which 
provide single purpose and multi-purpose rooms to care for fluctuations in 
need and enrollment without loss to a single child. All these must be 
planned without loss of a single function in a subject area, without loss of 
a single advantage in relation to the learning process; and without 
loss of any function contributive to the total program of the school." 


— Excerpt from “Science Education For All The Students,” 
published and copyrighted by E. H. Sheldon Equipment Co. 


GREATER ACCOMPLISHMENT FOR YOU AND YOUR STUDENTS IN 
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SUMMER RESEARCH ASSISTANTSHIPS 


FOR SCIENCE TEACHERS 
An NSTA Staff Report 


Colleges, universities, and industrial laboratories are 
continuing to offer science teachers the opportunity to 
do summer research work. It is recognized that these 
research assistantships are mutually beneficial: they 
not only give the science teacher the chance to do 
research — satisfying work, in itself —and to gain 
thereby for future teaching, but they also provide the 
industrial laboratory technicians with a firsthand 
knowledge of teachers’ techniques and problems. 





The following summary of summer research assis- 
tantships for science teachers lists information re- 
ceived at magazine press time. This summary, pro- 
vided by the Future Scientists of America Foundation 
of the National Science Teachers Association, is 
printed here as a professional service. 


In terms of numbers, there are fewer assistantships 
than were announced as available about this time last 
year for the summer of 1956. However, there are cer- 
tain factors to take into consideration. One is that 
the number of summer institutes—some 95 of them 
alone supported by the National Science Foundation— 
has greatly increased this year as compared to last. 
(See the summer institutes listing in the February 
issue of TST.) The fact is that with such expanded 
programs as those of summer institutes, the summer 
opportunities for science teachers of one kind or 
another are far more numerous in 1957 than in previ- 
ous years. Probably, these opportunities will be multi- 
plied by a factor of five or more over any previous 
summer in history. NSTA’s estimate is that fully 
5000 science teachers will be investing their summer 
in programs of fellowship support or specially designed 
offerings from colleges, universities, and industrial 
and other research laboratories. 


The following listings of summer research assistant- 
ships give the name of the institution offering the 
program, the name of the person to contact, number 
of assistantships available, field of research, qualifica- 
tions specified, hours, remuneration, and other perti- 
nent data, in that order. 


American Gas Association, Inc., 1032 East 62nd 
Street, Cleveland 3, Ohio. E. L. Bangert, Personnel 
Director. One research assistantship in the field of 
development and improvement of fuel gas burning 
appliances and equipment for residential and commer- 
cial use. Applicant must have qualifications to be a 
science teacher. No particular skills required but a 
desire to work with mechanical tools helpful as well 
as hobbies such as photography and electronics. Forty 
hours per week for duration of the teacher’s vacation. 
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Remuneration : $275 to $325 depending upon qualifica- 
tions and experience. No housing or courses provided, 


Boston University, 725 Commonwealth Avenue, 
Boston, Massachusetts. Dr. F. Dow Smith, Chairman, 
Physics Department. Two or more in the fields of 
optics, photographic physics, and/or communication 
theory. Bachelor’s degree in mathematics, physics, or 
chemistry. Electronics, mathematics, instrumental 
work. Up to 40 hours per week. From $350 per month. 


College of the Pacific, Stockton 4, California. Dr, 
Emerson Cobb, Chairman, Department of Chemistry, 
Two in the fields of atomic structure, organic syn- 
thesis, natural plant products, instrumentation, and 
carbohydrates. Bachelor’s degree with chemistry 
major. Ability to direct a section of a beginning 
organic laboratory. Two sessions of five weeks, which 
may be applied for separately. Tuition plus. Housing 
available; complete curriculum of graduate courses 
for a master’s degree. 


Cornell University, Ithaca, New York. Dr. Philip 
G. Johnson, Stone Hall. At least six research assistant- 
ships, details now being worked out. 


Illinois Institute of Technology, 3300 South Fed- 
eral Street, Chicago 16, Illinois. Dr. Martin Kil- 
patrick, Chairman, Department of Chemistry. One in 
chemistry. A BS with a major in chemistry. Interest 
and aptitude for experimental research. Minimum of 
21 hours of research per week for two months. $450. 
Campus housing available; certain mathematics and 
physics courses available. 


Indiana University, Bloomington, Indiana. Dr. 
Ralph E. Cleland, Dean, Graduate School. One in 
physics, chemistry, botany, zoology, or mathematics. 
Equivalent of an undergraduate major or more. Eight 
weeks with a minimum of 25 hours per week. $400. 
University housing available. 


Miami University, Oxford, Ohio. Prof. Howard 
Ritter, Chairman, Department of Chemistry, and Prof. 
J. Fisher Stanfield, Chairman, Department of Botany. 
Five research assistantships, one or two in botany and 
three or four in chemistry. Applicants in chemistry 
must have sufficient knowledge to do the work; in 
botany, ability to identify specimens and work in 
herbarium. Ten weeks. $400 each. University hous- 
ing available. 
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Michigan State University, East Lansing, Michi- 
gan. Dr. Thomas H. Osgood, Dean, School for 
Advanced Graduate Studies. One or two assistant- 
ships in physics. Details being developed. 


Oregon State College, Corvallis, Oregon. Dr. F. A. 
Gilfillan, Dean, School of Science. Possibly three in 
chemistry, soils, and physics. Eight weeks of approxi- 
mately 20 hours per week. $455. Housing available; 
seven credit-hours work expected. 


Polytechnic Institute of Brooklyn, 99 Livingston 
Street, Brooklyn 1, New York. Howard P. Wile or 
Prof. S. V. Nardo, Associate Professor of Aero- 
nautical Engineering. One or two in analytical and 
experimental research in structures and aerodynamics. 
Engineering degree preferred; possibly can use appli- 
cant with physics background. Ten to 14 weeks, 40 
hours per week. From $350. Limited summer session 
courses. 


Purdue University, Lafayette, Indiana. Prof. Ralph 
W. Lefler, Physics Building. One each in biological 
science and physical science. Eight weeks. $500. May 
take one course in regular summer session. 


Rensselaer Polytechnic Institute, Troy, New 
York. Prof. G. H. Carragan, Head, Department of 
Physics, and Prof. J. B. Cloke, Head, Department of 
Chemistry. One in chemistry or physics. Major or 
BS degree in chemistry or physics. Eight weeks, 
July 1-August 24. $400. Summer courses available. 


Texas College of Arts and Industries, Kingsville, 
Texas. Dr. Olan Kruse, Chairman, Department of 
Physics. Two in physics. Bachelor’s degree in a scien- 
tific field. Part-time teaching, research in chosen field. 
Six or 12 weeks with 15 hours per week. $150 per 
month. Student dormitory rates. 


University of Akron, Akron 4, Ohio. Dr. Thomas 
Sumner, Head, Chemistry Department. Tentatively 
one in polymer chemistry. Laboratory experience 
helpful. Forty hours per week, number of weeks to 
be arranged. $275-$300 per month. Extensive course 
offerings in College of Education, a few graduate 
chemistry laboratory courses. 


University of Colorado, Boulder, Colorado. Dr. 
Albert Weaver, Chairman, Department of Physics, 
and Dr. Robert Pennack, Acting Chairman, Depart- 
ment of Biology. As many as five in physics and 
biology. An undergraduate major or equivalent, if 
possible some graduate or specialized training in the 
field chosen by the applicant; Master’s degree desir- 
able, or some progress toward it. Sufficient training 
and experience for research work. Ten weeks from 
20 to 40 hours per week. $900 to $1000 for full-time, 
or fraction thereof depending upon program of courses 
and research work. University or off-campus housing 
available. 
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University of Illinois, Urbana, Illinois. Miss 
Antoinette La Voie, Graduate College, 109 Adminis- 
tration Building (E). Two in the physical and bio- 
logical sciences. Eight weeks, 20 to 40 hours per 
week. $400. Courses available, tuition free. 


University of Maryland, College Park, Maryland. 
Dr. John S. Toll, Head, Physics Department. Six in 
various physics fields. Bachelor’s degree and research 
experience and/or advanced training in mathematics, 
special knowledge of electronics. Hours adjusted to 
needs of the assistant. $250-$360 per month for full- 
time work, part-time work prorated. Summer school 
courses available. 


University of North Dakota, University Station, 
Grand Forks, North Dakota. J. Donald Henderson, 
Associate Professor of Physics. One in plant ecology. 
Undergraduate major in biology, preferably with some 
work in systematic botany. Approximately nine weeks. 
$300. Dormitory rooms available; research programs 
and courses to be arranged with the assistant as pro- 
gram is developed. 


University of Pittsburgh, Pittsburgh 13, Penn- 
sylvania. Dr. Max A. Lauffer, Dean, Division of 
Natural Sciences, George Hubbard Clapp Hall. Pos- 
sibly two in chemistry, physics, biophysics, biological 
sciences, or psychology. Undergraduate major in one 
of these fields. Approximately eight weeks, 20 hours 
per week. Approximately $2.50 per hour. Summer 
courses available. 


University of Redlands, Redlands, California. Dr. 
R. J. Krantz or Dr. R. H. Maybury, Department of 
Chemistry. One in physical chemistry of proteins or 
preparation and characterization of the tertiary nonyl 
alcohols. At least BS in chemistry. Ten weeks, 40 
hours per week. Remuneration to be worked out with 
teacher. 


University of Rochester, Graduate School, 
Rochester, New York. Dean Lewis W. Beck, Grad- 
uate School. Possibly three in physiology, physics, 
and anatomy. For physics, some interest or experience 
in electronic techniques; for physiology, laboratory 
experience desirable. Two months, full-time. $200- 
235 per month. Possibly one summer school course 
available to research assistant. 


Vanderbilt University, Nashville, Tennessee. Dr. 
Robert Lagemann, Chairman, Department of Physics 
and Astronomy. One in observational astronomy. 
Strong interest in astronomy, preferably at least one 
college course in astronomy. Some laboratory experi- 
ence desirable, especially in photography. Ten to 12 
weeks, 30 hours per week. $200 per month. Dormi- 
tory space available for single person. Car necessary, 
observatory eight miles from campus. Much of work 
to be done at night. 
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ARTHUR S. FLEMMING, President, Ohio 
Wesleyan University, Delaware, Ohio; for- 
merly Director, Office of Defense Mobiliza- 
tion, Washington, D.C., on leave of absence 
from Ohio Wesleyan. As keynoter for the 
Wednesday theme, Frontiers in National 
Security, he will talk on “Elements of Na- 
tional Security,” at the opening session. 


LESLIE W. KNOTT, U.S. Public Health Serv- 
ice, Department of Health, Education and 
Welfare, Washington, D.C. Speaker on 
“Health and the National Security,’ 
Wednesday afternoon. 


J. CARROLL PHOTO 
M. H. TRYTTEN, Director, Office of Scientific 
Personnel, National Academy of Sciences 
National Research Council, Washington 
D.C. Speaker on “Human Resources and 
the National Security,” Wednesday after. 
noon. 


NSTA 5th Annual National 


JOHN H. FISCHER, Superintendent, Balti- 
more, Maryland, Public Schools. He will 
deliver an address on “National Security 
and Science Teaching,” Wednesday eve- 
ning. In the panel discussion following, 
Fischer, Knott, Trytten, Barnett, and Glen- 
nan will be panelists, with Cole acting as 
moderator. 


I. BERNARD COHEN, Professor of the His- 
tory of Science, Harvard University, Cam- 
bridge, Massachusetts. He will speak on 
“The Impact of Science on Society,” at the 
general session Thursday mornnig. 


WALTER R. FLEISCHER 


KENNETH A. MEADE, Director of Educo 
tional Relations, Public Relations Staff, 
General Motors Corporation, Detroit, Michi- 
gan. He will speak on ‘Science Education 
Today for Tomorrow,” at the Thursday 
luncheon session. 
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CHARLES C. COLE, JR., Assistant Dean, Co- 
ymbia College, Columbia University, New 
York City. Discussant on “Human Resources 
and the National Security,” Wednesday 
afternoon. 


HESSLER STUDIO 


HAROLD J. BARNETT, Director, Economic 
Growth Studies, Resources for the Future, 
Inc., Washington, D.C. Speaker on ‘’Nat- 
ural Resources and the National Security,” 
Wednesday afternoon. 


Cleveland 


DENNIS FLANAGAN, Editor, The Scientific 
Amrican, New York City. At the general 
wetion Friday morning he will present the 
viewpoint of the educated layman—alert 
loxience but not a scientist. 


ROY STEVENS 


PAUL B. SEARS, Professor of Conservation 
and Director, Graduate Program in Con- 
servation Education, Yale University, New 
Haven, Connecticut. His approach will be 
from the fields of biological science and 
conservation. Friday morning. 


ALBURTUS——-YALE NEWS BUREAU 


REBMAN PHOTO SERVICE 


T. KEITH GLENNAN, President, Case Insti- 
tute of Technology, Cleveland, Ohio. 
Speaker on “Industrial Resources and the 
National Security,” Wednesday afternoon. 


arch 20-23 


LAURENCE H. SNYDER, Dean, Graduate 
College, University of Oklahoma, Norman; 
President, American Association for the Ad- 
vancement of Science. His topic is “The 
Rationality of Some Intuitive Foundation 
Stones,” at the annual banquet Friday 
night. 


UNIVERSITY OF OKLAHOMA 


























































































































































































































































































































































































































MICHIGAN STATE UNIVERSITY 


CHARLES DAMBACH, Director, Natural Resources In- 
stitute, The Ohio State University, Columbus. Moder- 
ator for “Natural Resources and the National Secu- 
rity,’ Wednesday afternoon. 


PAUL L. DRESSEL, Professor and Director of Education 
and Evaluation Services, Michigan State University, 
East Lansing. At the general session Saturday morning 
he will talk on “Selecting Subject Matter in Science.’ 
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REBMAN PHOTO SERVICE 


ELMER HUTCHISSON, Dean, Graduate School, and 
Director, Research Division, Case Institute of Technol. 
ogy, Cleveland, Ohio. He will present the viewpoint 
of the physical scientist, Friday morning at the gen. 
eral session. 


ABRAHAM RASKIN, Coordinator of Teacher Education 
in School Science, Hunter College, New York City. 
Thursday evening, as secretary of the STAR awards 
program, he will present the $200 cash awards and 
medallions to the 60 teachers whose entries were 
selected from 306 submitted in the program. 








NELSON F. BEELER, Professor of Science, State Uni- 
versity Teachers College, Potsdam, New York; author 
of numerous science books for children. General 


science demonstrations, Saturday afternoon. 


CHARLES D. TANZER, Bureau of Curriculum Research, 
Board of Education, New York City. 
Saturday afternoon. 


Biology demon- 
strations, 





JOHN S. RICHARDSON, NSTA President, Professor of 
Education, The Ohio State University, Columbus. He 
will preside at Wednesday’s opening session, will be 
chairman of the CBIR-sponsored symposium and dem- 
onstration Thursday afternoon, and will be toastmaster 
at the annual banquet Friday evening. 
ROBERT STOLLBERG, NSTA Retiring President, Profes- 
sor of Science and Education, San Francisco State 
College, California. As CBIR chairman, he will pre- 
side at Thursday’s CBIR-sponsored luncheon. He vill 


also be summarizer at Friday morning's general ses- 
sion symposium on “New Scientific Ideas and Science 
Teaching.”’ 
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VERNON C. LINGREN, Professor of Education, Director 
of Student Teaching, University of Pittsburgh, Penn- 
sylvania. Saturday morning speaker on ‘Selecting 
Instructional Methods in Secondary School Science.” 


CLARA E. COCKERILLE, Assistant Superintendent, Arm- 


str 


ong County Public Schools, Kittanning, Pennsylvania. 


CLARENCE L. MYERS 


J. ARTHUR CAMPBELL, Program Director for Summer 
Institutes, National Science Foundation, Washington, 
D.C.; formerly Professor of Chemistry, Oberlin Col- 
lege, Oberlin, Ohio. Chemistry demonstrations, Satur- 


day afternoon. 


RICHARD M. SUTTON, Professor of Physics, Manage- 
ment Development Program, Case Institute of Technol- 
ogy, Cleveland, Ohio. Physics demonstrations, Satur- 


Speaker on “Selecting Instructional Methods in Ele- 
mentary Science,” Saturday morning. 


day afternoon. 


NEWTON SPRAGUE, Consultant in Science and Mathe- 
matics, Indianapolis, Indiana, Public Schools. Thurs- 
day afternoon in a special program dealing with 
Indianapolis’ community-wide effort to strengthen the 
junior high school general science program, he will 
demonstrate one of the new mobile laboratories 
designed and built within the city’s school system. 
Sprague, right, is shown here conducting an experi- 
ment in one of the laboratories. There are now 72 in 
Indianapolis; one will be on display at the convention. 


GLENN O. BLOUGH, NSTA President-elect, Associate 
tofessor of Education, University of Maryland, Col- 
ge Park. He will preside at the final general session 


INDIANAPOLIS TIMES 








Saturday morning and will be the speaker and dis- 
wssion leader at the Saturday afternoon “‘Here’s How 
| Do It’ demonstration session on elementary school 


sience. 


JAMES G. HARLOW, Convention Chairman, on leave 
as Professor of Education at the University of Chicago, 
Illinois, currently with Frontiers of Science Foundation, 
Oklahoma City, Oklahoma. He will open the conven- 
tion at 1:30 p.m., Wednesday and will preside at 
Thursday morning’s general session. 


FABIAN BACHRACH 
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GEORGE D. LOBINGIER, Manager, Westinghouse Edu- 
cational Center, Westinghouse Electric Corporation, 
Wilkinsburg, Pennsylvania. Moderator for discussion 
on “Industrial Resources and the National Security,” 


Wednesday afternoon. 


ARTHUR O. BAKER, Convention Chairman of Local 
Arrangements, Directing Supervisor of Science, Cleve- 
land, Ohio, Public Schools. He will introduce local 
committee chairmen at Thursday evening’s general 
session and preside at Saturday afternoon’s biology 
demonstrations session. 
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@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical experiments 
in static electricity, but also for new and dramatic demonstrations that are not 
performable by any other means. It exemplifies a modern method of building 
up the tremendous high voltages required for atomic fission, for nuclear re- 


search, and for radiation therapy. 


Entirely self-exciting, the GENATRON cracks into action at the snap of the 
switch—whose only function is that of starting the motor drive. No auxiliary 
charging method is employed. Hence, despite an output measured in hun- 
dreds of thousands of volts, no hazard is involved, for the operator or for the 


observers. 


‘ 


An Output of 250,000 Volts—or More! 


THE CAMBOSCO GENATRON is designed to deliver, in normal operation, 
a discharge of the order of 250,000 volts. That figure, a conservative rating, 
is based on many trials conducted under average conditions. With ideal con- 


ditions, a potential difference of 400,000 volts has been achieved. 


Medem Design — Sturdy con- 


struction and 
ever-dependable performance distin- 
guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experience 
in electrostatic engineering, has abso- 
lutely nothing but purpose in common 
with the old fashioned static machine! 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of 
the GENATRON which, with the ex- 
ception of insulating members, is con- 
structed entirely of metal. 


The only part subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) by 
a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which, inevitably, 
permits leakage of the very charge it 
is intended to carry, and thereby 
sharply limits the maximum output 
voltage. 


It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 








Unique Features of the 
CamboscO Genatron 


pao nney Charges accumulate on, and dis- 


charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid. 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


CHARGE-~ _ To the terminal, charges are con- 
CARRYING veyed by an endless band of 
BELT. bure, live latex—a CamboscO 

development which has none of 
the shortcomings inherent in a belt with an 
overlap joint. 


DISCHARGE 
BAL 


High voltage demonstrations 
often require a ‘‘spark gap’’ 
whose width can be varied without immobiliz- 
ing either of the operator’s hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
a crt, tange) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRIVING —"* cast oa base— 

where deep sockets are pro- 
MECHANISM vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base, (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


PRINCIPAL 

The overall height of the 
DIMENSIONS § GeNATRON ts 31 in. Diam- 
eters of Discharge Ball and Terminal are, 
respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 











CAMBOSCO SCIENTIFIC COMPANY 


37 ANTWERP ST. @ 


BRIGHTON STATION @ 


BOSTON, MASS. 





GENATRON, WITH MOTOR DRIVE 
Operates on 116-volt A.C. or 110-volt D.C, 
Includes: Discharge Terminal, Lucite In- 

sulating Cylinder, Latex Charge-Carrying Belt, 

Discharge Ball with Flexible Shaft, Accessory 

and Ground Jacks, Cast Metal Base with 

built-in Motor Drive, Connecting Cord, Plug, 

Switch, and Operating Instructions. 


Ws POD SG celais © dies. slace eowaten $98.75 





GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment itemized 
under No. 61-705) built-in Rheostat, for demon- 
strations requiring less than maximum output. 


ee ee MT re Tee $109.00 





No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708. .$3.00 
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Vapor Pressure 


By RICHARD F. BLAKE, Stratford, Connecticut, 
High School 


Vapor pressure is a difficult phenomenon to 
demonstrate to students, for most vapors are in- 
visible and it is difficult to show that they do exert 
“push” that is separate from atmospheric pressure. 
Yet this vapor pressure is one of the best facts that 
can be used to support the kinetic-molecular 
theory. The following demonstration is not en- 
tirely original but it is so simple and effective that 
it deserves wide use in the physics classroom. It 
can be carried out with easily obtained equipment 
and does not require much in the way of expense 
or time. 


| 
MANOMETER — | | 
| 
| 





Apparatus: A one-liter florence flask (any 
bottle will do) is fitted with a three-hole stopper. 


March 1957 


One hole is fitted with a manometer (U-shaped 
glass tube with colored water), one with a funnel 
and pinch clamp, and one with a glass tube and 
pinch clamp. 


ProcepurRE: PART I. 


Point out that the water in both tubes of the 
manometer is at the same level. Point out also 
that if any water is added to the flask from the 
funnel, a slight displacement of air might increase 
the height of water in the far arm of the manom- 
eter, but if the pinch clamp “B” is open the air is 
allowed to escape and no pressure will be caused 
in the flask. Now with both pinch clamps open, 
add about 10 ml. of water through the funnel and 
then immediately close both pinch clamps. The 
manometer will show a gradual increase in pres- 
sure for several minutes due to the water vapor 
forming in the flask. 

CAUTION: The flask must be dry at the be- 
ginning of the demonstration. Do not touch the 
flask with your hands or the temperature increase 
will cause the manometer to show an increase in 
pressure. 

PART II. If the pinch clamp “B” is now 
opened, the pressure inside the flask will again 
become equal to atmospheric pressure and the 
manometer will again have an equal height of 
water in each tube. Part of the pressure in the 
flask, however, is water vapor pressure. If the 
process is repeated, it can be shown that no addi- 
tional pressure will be formed. This is interpreted 
to mean that saturated water vapor pressure is a 
constant at a constant temperature. 


PART III. Now with the water still in the 
flask, add about 10 ml. of alcohol as in Part I. The 
manometer will show a definite increase in pres- 
sure. This shows that alcohol has a greater vapor 
pressure than water. You may wish to discuss the 
reason based on molecular structure or the effect 
on certain properties such as boiling and freez- 
ing points. 

PART IV. If desired, the entire process can 
be repeated using materials that are progressively 
more volatile. The results will be found to be 
equally effective. 
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Chemical stability keeps labware made of Pyrex brand glass No. 7740 from 
clouding, makes it easy to clean, keeps it usefully bright for extra years. 


SAFETY FACTOR for student zeal... 
another reason to choose this glass 


In their unbridled eagerness to learn, your 
students may not be as careful with equip- 
ment as they might. 

While not intentional, this is nonetheless 
tough on apparatus, especially glass apparatus. 
But apparatus made of Pyrex brand glass No. 
7740 has a balanced able-bodiedness that 
withstands physical and thermal shock and 
chemical attack. 

To the natural strengths of the glass, we 
engineer additional ability to take it. For in- 
stance, we use extra-heavy blanks where indi- 
cated. On our graduated cylinders, for example, 
we add impact-absorbing rims at the point 


vw PYREX® laboratory ware 


of first contact. And we use a hexagonal base 
so that if the graduate is knocked over it won’t 
roll off the lab table and break. 

So while there are bound to be accidents, 
we try to provide an extra safety margin to 
keep the mishaps minor. Safety is one good 
reason for using Pyrex brand glassware in 
your school lab. Saving is another. Can’t think 
of two better ones, can you? 


CORNING GLASS WORKS 
77-3 Crystal Street, Corning, N. Y. 


. . . the tested tool of modern research 
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A Water Barometer 


By WILLIAM CARLSON, Wilson High School, 
St. Paul, Minnesota 


A practical and simply-designed water barom- 
eter was made with a clear plastic garden hose 50 
feet long. The lower end was coiled into a bucket 
of water and placed outside the building. The 
upper end was pulled to the top of a third floor 
window. The air pressure pushed the water up to 
a height of 31 feet. It was necessary to cap the 
lower end several times and refill the upper end 
so as to let out dissolved air. A rubber stopper 
was used to plug the upper end while a metal 
screw cap made the lower end tight. 


Elementary Science 





Tips to Science Teachers 


By JOHN F. ETTEN, Science Department Chairman, 
Parker Elementary School, Chicago, Illinois 


Good science teaching results when teachers are 
convinced that they are providing a thorough, well 
balanced program for their pupils. The following 
suggestions have evolved from discussions among 
teachers of experience. 

1. Plan the semester’s work in a broad general 
way to include a vast range of material. Provide 
for individual differences, projects, current scien- 
tific data, research, and possible work for the 
superior youngster. The individual units should 
incorporate the more specific details such as the 
objectives, problems, excursions, audio-visual aids, 
classwork, and evaluation. Study the community 
for possible sources of science specimens and field 
trip locations. 

2. Establish a working calendar which would 
list dates when assignments were due on the fol- 
lowing bases: topics selected, dates of progress 
reports, date of final project sketch and outline, 
date of final presentation to the class, and date of 
exhibition for other students in the school. This 
not only makes more efficient use of the pupils’ 
time but also aids the teacher in planning. 

3. Prepare a roster of community experts and 
advanced science students who can serve as ad- 
visors or consultants for the youngsters in your 
class. 

4. At the beginning of each new unit exhibit 
and discuss projects undertaken by former pupils. 
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NEW LOW PRICED TRAINER FOR 
ELECTRICITY AND ELECTRONICS 


Builds Complete 5 Tube Superhet Radio 


Lower price than any competitive mock-up trainer ¢ Larger 
than any competitive trainer—31” x 49” ¢ Attractive pastel 
green surface ¢ Baked scratch resistant, polished surface ¢ 
Framed in natural finished oak e@ Ail components hand 
assembled ¢ Norivets, screw mounted components ¢ Avail- 
able for student assembly e 24”x30” chart of circuit 
Ready to work except for tubes e¢ Tubes free from most 
homes ¢ Teachers special guide « Added —free 60 p. 
manual ¢ Same famous EE e Thumb connectors e Teaches 
Electricity ¢ Plus Electronics « ONLY $54. 








This is the same famous EE board with same top quality components, 
the invention of one of America’s most prominent science-education 
teachers. It was the first plaque system offered teachers and despite 
copies still leads in quality and economy plus large and attractive 
30” x 48” board for full class viewing. Now used in sixteen states 
including Navy Officer Training, apprentice training at Naval 
Ordnance Laboratory, special private laboratory training at Army 
Aberdeen Proving Grounds, Manitoba Technical Institute, the Uni- 
versity of Maryland, MW College of University of Virginia, and 
prominent graduate schools and secondary schools in all sections of 
America. . . . We now offer the most popular model, the S1114 
(without the patented snaps but with thumb nuts for economies in 
labor) with all of its versatility and speed for teacher-demonstration 
use as Model ST1114. Not only can you teach electronics thoroughly 
in an introductory period in physics but you can also show many 
fundamentals and circuits in electricity vertically, avoiding expensive 
table top models offered by most scientific companies. 


PRICES—FOB, D.C.—ORDER FROM THIS ADVERTISEMENT 
ST1114A—as described above, less tubes...............04- $54 
$T1114U—drilled but unassembled, less tubes............ $43 
S$1114A —same but w. patented connectors and handsome 
2” oak framing, less tubes...............ee0- 
$1114U above 81114A drilled but unassembled F 
Add $25 for Special 4144” Basic Electricity Coil, Core, and 
Hanging Plaque—Heavy Duty—12 Amps. 
(Tubes for above kits may be obtained in almost every 
home from discarded AC-DC radios. If desired, add $5.) 


LOWEST PRICED AMERICAN DEMONSTRATOR 
Above complete superheterodyne receiver—for breadboarding 
over 24” x 30” chart applied to perforated masonite. 

All parts adapted for easy mounting and except for choke 
same high quality as used in S1114. Ideal for student home 
study and use as well as for demonstrator where budget is 
limited. (Extra wall chart at no charge if you order from 





this ad.) Micelel: WEREEG,) Bem CUE oo sick cise ect dde ceive. $29 
NEW BOOK ON METHODS 
51 pages with above S1114 schematic..................0.00- $1 


ASK ABOUT OUR NEW TED 

(Teacher Evaluation-Demonstrator) 
Model TED1114—How we are teaching 150 electronic students per 
day for less than $500 per year. Students test their own circuits in 
large teacher master-evaluator. Saves time—saves money. 


LARGE WALL CHART OF S1114’S FIVE TUBE a 


24” x 30” on heavy paper, for classviewing.............. 


OUR SEVENTH YEAR OF SERVICE TO EDUCATION. 


DUMVILLE INSTRUMENT COMPANY 
2416 39th St., N.W. Washington 7, D. C. 
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TEACHING AIDS ABOUT GAS 
AVAILABLE FREE* TO TEACHERS 


VISUAL AND SCIENTIFIC Aids—designed 
by experienced teachers for teachers, to assist 
in instructing students how theoretical science 
principles are applied on a practical business 
basis. ... 


Evaluated in advance of publication by mem- 
bers of the National Science Teachers Asso- 
ciation. 


#1. EXPERIMENTS WITH GAS . . . Booklet of 29 class- 
room experiments using fuel gas. Includes complete 
directions, ideas for student participation, etc. De- 
signed for General Science Classes, Junior High 
School. 


#2. ADVANCED EXPERIMENTS WITH GAS .. . 20 ad- 
vanced classroom experiments to be performed with 
fuel gas. For Senior High School and Junior College 
teaching level. 


#3. SCIENCE IN ACTION . . . Series of six teaching 
kits describing science principles that make each gas 
appliance possible, together with simple experiments 
to illustrate the various principles employed, with 
wall chart and student work sheets. (A) GAS 
RANGE, (B) GAS CLOTHES DRYER, (C) GAS 
WATER HEATER, (D) GAS HOME HEATING, 
(E) GAS REFRIGERATOR. (Kit on GAS IN- 
CINERATORS not yet available.) 7th, 8th and 9th 


grade levels. 


#4. HOW YOUR GAS METER WORKS... Teaching kit 
—in simple language, with illustrations and diagrams, 
wall chart and student work sheets. Designed for 
General and Social Science Classes, Junior High 


School level. 


#5. NATURAL GAS—Science Behind Your Burner— 
Teaching kit explaining how natural gas gets from 
well to burner. Includes teacher’s text, 42-frame slide 
film, (35mm), flow chart, and gas pipeline map of the 
a and Canada. Junior and Senior High School 
level. 


#6. GAS SERVES YOUR COMMUNITY . . . Cutout kit, 
elementary school level (4th grade, up). Tells story 
of gas from fields to community and its uses there— 
in 28 4-color cardboard pictures. Teacher’s text con- 
tains suggestions for use as classroom projects; i.e., 
sandbox, bulletin board, paste ups, etc. 


* In most areas. 


EDUCATIONAL SERVICE BUREAU, DEPT. ST6 
AMERICAN GAS ASSOCIATION 
420 LEXINGTON AVE., N.Y.C. 17, N.Y. 


I have circled the key number and letter of the teach- 
ing aid I desire. 


L233 (A) @) (Cc) (@D) (&) 
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Discuss the problems involved, methods and mate. 
rials of construction, and the possibility of similar 
or new projects. 

5. Join a local and national science association 
to keep abreast with new teaching aids, techniques, 
and procedures. Recommended locally is the 
CTSA (Chicago Teachers Science Association) 
and nationally the NSTA (National Science 
Teachers Association). The NSTA sends frequent 
packets of teaching aids and the Elementary School 
Science Bulletin, which have proven most helpful. 


6. Begin a periodicals rack for circulation of 
current science magazines, brochures, and leaflets, 
During free study periods or for home study, let 
the children check out these materials. 


7. Start a vertical file with newspaper and 
magazine clippings, pictures, brochures on careers, 
commercial resource materials, and other visual 
aids. 

8. Sponsor a science fair to encourage students 
with science interests to go further with their in- 
vestigations. Children learn much in the display 
of their talents and can exchange ideas with peers 
when viewing projects. These early beginnings 
can lead to permanent hobbies or vocations. 

9. Add a science page in the school paper. 





TESTA WIDE FIELD 
MICROSCOPE 


A Sturdy, Standard-sized, American-made Microscope 
with WIDE FIELD and 15x, 45x, 75x MAGNIFICA- 
TION for Live Nature and Whole Specimen Study in 
or outdoors. 

Unusual versatility in use is one of 
its outstanding features. In addi- 
tion to normal position for desk 
work, arm or tube may be inclined 
or reversed to operate in any di- 
rection of a 360° circle. Tube 
removable for field trips. 


Price of Model A, illustrated, is 
$54.85. This includes not one but 
all three magnifications, 15x, 45x 
and 75x, coarse and fine focusing. 
Achromatic objectives. Send for 
Bulletin A-145. 


If interested in our com- 
plete line of quality 
school microscopes at 
low cost, send for bulle- 
tin M-80. 


Please address Dept. ST 


TESTA MANUFACTURING CO. 


10122 E. Rush Street, El Monte, California 
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Grades 1-9 Second Edition (1956) 
by SMITH—CLARKE—HENDERSON—JONES 


. and now introducing an expanded activities program—Workbooks and accom- 
panying Teacher's Manuals for each grade. Workbooks 1, 2, and 3 available in 1957. 
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Outstanding in its: 


colorful design and attractive format 
integrated learning aids and testing program 
functional diagrams and photographs 
clear-cut, effective style 


balanced content—relating plant and animal life to the 
physical sciences 


J. B. LIPPINCOTT COMPANY 


Chicago — Philadelphia — Atlanta — Dallas — Toronto 


Astronomy Study Aids 


No. 736 Celestial-Terrestrial Globe consists of an outside celestial globe 
in which is mounted a brightly-colored terrestrial globe. Star globe has 
names of stars and constellations and contains a unique sun pointer. 
Terrestrial globe has names of countries and oceans and is mounted on 
a rotating axis. Device may be used to demonstrate many earth-sky-sun 
relationships and to simplify basic concepts in astonomy and geography. 


No. 736-ST-12 12” Celestial Globe with 6” Terrestrial Globe mounted 


in cradle base. $42.50 
No. 736-ST-20 20” Celestial Globe and 6” Terrestrial Globe mounted 
in tripod base. $106.25 





No. 708 Trippensee Planetarium shows the relative position and motion 
of the Sun, Earth, Moon, and planet Venus. Simplifies teaching the rota- 
tion of the earth, the annual revolution around the Sun, day and night, 
change of seasons, and the mechanics of eclipses. Constructed of brass 
with chain drive gears. Arm length is 1614”, overall height 16”. Hand 
operated. $85.00 





Science Associates 


Instruments / Weather Astronomy/Teaching Aids 
Write for full catalog 


| 194 Nassau St. P.O. Box 216 Princeton, N. J. 
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BIOCRAFT PLASTIC EMBEDDED SPECIMENS 


These are highest quality preparations, done in 
our own laboratory under ideal conditions. Only 
the finest specimens are used. Plastic materials 
are the best that can be obtained, and workman- 
ship meets critical D-G standards. The resultant 
clear plastic blocks effectively enhance the 
specimens within. 

An extensive variety is available. In addition 
to individual specimens, there are groups of 
related organisms mounted together in single 
blocks, for comparative studies, as well as inter- 
esting life histories. For the complete listing, 
with prices, write for circular S3. 





Our new catalog of visual teaching equipment for 


to 
DENOYER-GEPPERT biology and related subjects, edition 57B, will be ' 


























distributed this month. If your department does not goi 
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A Dynamic New Child Progress Program for Elementary Science 
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Junior Scientist Series z | 
BAKER . MADDUX . WARRIN Cle 
Designed for Grades One through Six é ee 
FOR THE PUPIL \ —} 
...a Challenge to his curiosity. por 
A complete, balanced science program, = 
articulated from grade to grade, alive and eS ae 
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“Going-to-press” with the March issue of The 
Science Teacher is usually a kind of “waiting time” 
for this column, and this year is no exception. NSTA 
headquarters in Washington are a-buzz, it’s true, what 
with the last minute planning for Convention, with 
frantic rushes to meet deadlines on programs, reserva- 
tions, etc. But for this column, it’s definitely sluggish. 
Big news is coming up. But it can’t be announced 
until TST’s next issue, after the news has first been 
told at Convention in Cleveland. Will you be there 
to hear it? 

What news, for example? Well, such as: Who are 
going to be NSTA’s new officers and replacements on 
the board of directors? Who are the STAR award 
winners? What’s all this about a new NSTA Com- 
mission on Education in the Basic Sciences? What 
are plans for next year? 

These and more developments will be announced in 
Cleveland—remember the dates, March 20 through 
March 23—but for those of you unable to attend Con- 
vention, there’ll be a report next month. 


» In the WMcantime 


In the meantime, NSTA activities go on, of course. 
Cleveland is a milestone in this year’s calendar, but 
post-Cleveland meetings are getting a lot of attention, 
too. These include the Denver meeting in March 1958 
—NSTA’s 6th National Convention—and some im- 
portant regional meetings in between. Convention is 
important, but if it is impossible for you to attend, 
the regional meetings are also stimulating. 

These are dates to keep in mind: June 24 and 25, 
1957 for the Northwest regional meeting at the State 
College of Washington, Pullman; Dr. Alfred Butler, 
of State College, is chairman of the committee plan- 
ning this session. July 1 is the date of the annual 
summer meeting to be held this year in Philadelphia 
in conjunction with the NEA Centennial Convention. 
This will be a joint meeting with the National Council 
of Teachers of Mathematics, and Dr. Walter S. Lapp, 
head of the science department at Overbrook High 
School, Philadelphia, is handling NSTA planning for 
this session. A third important regional meeting is 
the Northeast regional conference scheduled for 
October 18 and 19 at Hartford, Connecticut. The 
initial planning for these sessions has been under the 
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direction of Dr. Frederick McKone, of Teachers Col- 
lege of Connecticut at New Britain. 

Whichever of these regional meetings you can go 
to—because you will be near—the meeting will be 
instructional, as well as fun. 


»> Wembershipe 


The NSTA membership roll continues to grow at a 
steady pace. When last reported in this column in the 
October TST, membership had gone over the 10,000 
mark. By early February, the number had increased 
to more than 12,000. 

Interesting, indeed, are some of the comments that 
come in with membership applications, giving the rea- 
sons for joining. With some, TST sparked their 
desire to join; with others, it was the Elementary 
School Science Bulletin or other NSTA materials. In 
some cases, a fellow science teacher aroused interest. 
In several instances, teachers who decided to submit 
STAR entries thus became acquainted with NSTA 
and decided to join. 

One new membership, which arrived early in Febru- 
ary, especially delighted the NSTA staff, because it 
means the Association has gone behind the Iron Cur- 
tain. It’s a library subscription from an academy in 
Moscow—the first, according to NSTA records, from 
the Soviet Union. 


> Publications 


The “back room” at NSTA headquarters is newly- 
shelved, a step that was necessary to keep the work- 
ing stocks of NSTA publications readily accessible. 
Filling orders for these publications is one of NSTA’s 
major though lesser known activities. Dozens of 
orders are filled each day and the weekly average 
ranges above 500. The publications report on a wide 
variety of subjects of interest and importance to 
science teachers and science students—bibliographies, 
career guidance and student project pamphlets, science 
teaching ideas, and many more. 

A best seller is the Bruce books, so called because 
their author is Guy V. Bruce, Professor Emeritus of 
Science, New Jersey State Teachers College, Newark. 
These are a set of seven volumes formally titled 
“Science Teaching Today.” They’re a series of prac- 
tical teaching aids on experiments and experiences 
with water, air, sound, etc. The booklets are 75¢ each; 
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SEMI-MICRO 


WACO rena 


Wilkens-Anderson has earned its place as specialist 
in Apparatus for Semi-Micro chemistry . . . through 
the years authors have looked to us for the pieces 
which made their Semi-Micro text books and manuals 
so successful and easy to use! Seven text books now 


show WACO S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 


SSS 




















According to 
SEMI-MICRO LABORATORY EXERCISES 
In High School Chemistry, by Fred T. Weisbruch. 


Holds complete set of’ student reagents in WACO 
Reagent Bottles, in rows. Made of hard maple and 
birch, a permanent piece used many years. Size 
12x10%x1% inches. Without bottles, $3.25 each 
... in dozen lots $2.95 each. Specify Cat. No. 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi-Micro 
Qualitative and Organic Chemistry. WACO 
Monel Spatulas are nicely balanced, perma- 
nent pieces. Glassware breakage is reduced, 
as scratching is eliminated. 

No. ST-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “‘Non-Returnables!” 


WRITE TODAY FOR 2 

FREE BROCHURES... 

¢ Complete Catalog WACO 
Semi-Micro Apparatus, 
Vol. ST-1. 

¢ Listing of S-M Apparatus 
according to SEMI-MICRO 
LABORATORY EXER- 

CISES In High School Chemistry, 
Fred T. Weisbruch. 














LABORATORY SUPPLIES AND CHEMICALS 


WILKENS- ANDERSON 


4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 








the set of seven is $4.50. Sales of the Bruce books 
have now gone over the 50,000 mark. That’s a record 
—even at NSTA. 

There’s an NSTA listing of Publications. If you 
don’t have one, write to NSTA for it, 1201 Sixteenth 
Street, N.W., Washington 6, D. C. If you haven't 
seen this sheet, you'll undoubtedly be pleased to learn 
what interesting and helpful publications the Associa- 
tion can provide for you. 


This is a plea to teachers and others who ask NSTA 
for display and other materials for use at district, 
county, and state meetings of science teachers. NSTA 
is glad to supply these materials whenever possible, 
But, too often, the requests come in as late as a week 
before the scheduled meeting. 

It normally takes at least a month to fill these 
requests—assemble the desired materials, arrange for 
their packaging, get them shipped out, etc. 

You can always figure that, when your requests 
come in, they will be taken care of as soon as possible. 
But NSTA’s headquarters are not as spacious as we 
would prefer—so we cannot stock all items. 

So please get in touch with NSTA as soon as dates 
are set for your meetings and you know what you'll 
need from us. 





CROW ELECTRI-KITS... 


the practical, low cost approach to 
“VISUAL EXPERIMENT” ELECTRICITY 


Crow Electri-Kits make electricity easy to 
teach and exciting to learn. Each kit contains 
complete apparatus for performing a related 
series of fascinating experiments plus a co- 
ordinated work-manual. The teacher demon- 
strates ... then the students work the experi- 
ments themselves. This “learn by doing” 
method maintains interest at a high level and 
enables students to grasp quickly the rela- 
tionship of one principle to another. 
There's a Crow Electri-Kit designed specifi- 
cally for either teacher or student use in: 
Basic Electricity © Basic Electronics 
Electronic Tubes, Circuits and Devices 
Rotating Electrical Machinery 
Electro-Dynamics 


For detailed bulletins write 


CROW ELECTRI-CRAFT CORP. 


Division of Universal Scientific Co., Inc. 
Box 336M ¢ Vincennes, Indiana 
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YOU WILL LIKE THESE BOOKS 


—if you are a teacher who prefers modern, up-to-date, colorful texts 


—if you are a teacher who feels the need of reliable, efficient texts that 
attract and hold your students’ attention 


Chemistry in Action 


THIRD EDITION 
RAWLINS AND STRUBLE 


Two previous editions have proved that Chemistry 
in Action really gets results. The new edition—the Third 
—offers you and your students more than ever before. 
There is new material covering the most recent advances 
in chemistry, many new questions and_ problems, 
expanded end-of-chapter references, special film list, 
color on the cover and throughout the text. Teacher's 
Manual, Laboratory Manual and Key, Tests and Keys 




















= = ~ og | 


ey | BIOLOGY 


KROEBER, WOLFF, AND WEAVER 


Authoritative, up-to-date material, an informal, easy- 
to-read style, and colorful format combine to make this 
a teaching instrument of the highest quality—a text that 
will help you help your students attain a high level of 
achievement. Teacher's Manual, Workbook and Labora- 
tory Manual, Comprehensive Tests, Keys 





D. C. Heath aud Company 


Sales Offices: Englewood, N. J. Chicago 16 San Francisco 5 Atlanta 3. Dallas 1 Home Office: Boston 16 
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THE STANSI SCREEN SYSTEM 
A STIMULATING NEW APPROACH TO THE STUDY OF ELECTRICITY 


WHAT IS IT? Electrical components are mounted 
on bakelite bases which are attached to a 
metallic-back peg-board by means of thumbscrews, 
Each component has fixed binding posts to which 
all connections are made. The parts are placed on 
the chassis to conform to the circuit diagram. 
The student, by using prepared connectors, con- 
structs the circuit without recourse to a soldering 
iron or any tools. Electrical measurements are 
easily made. From simple series-parallel circuits 
to modern radios, students may advance their 
knowledge by constructing and disassembling the 
various devices repeatedly without damage to 
parts. Components and connectors are of sufficient 
size to make demonstrations effective for large 
classes. 



































4806 DEMONSTRATION RADIO RECEIVER. A modern 
AC-DC home receiver, mounted on an 18x34” 
chassis, ready for operation. Except in locations 
remote from broadcast stations, no outside an- 
tenna is required. It has all modern features such 
as automatic volume control, diode rectification, 
high Q loop antenna, and a permanent magnet 
alnico speaker. Sensitivity and tone will compare 
favorably with any commercial receiver of the 
same type. 

The tube complement is 12SA7-Mixer; 12SK7- 
I.F. Amplifier; 12SQ7-Detector-AVC-Audio; 50L6 
Audio Power Output; 35Z5-Rectifier. The inter- 
mediate transformers are pretuned to a frequency 
of 455 Ke. The instruction book shows a stage by 
stage development with adequate questions and 
teacher’s key. A large circuit diagram is mounted 
above the receiver s desea otc meds Same $69.50 





4808 DEMONSTRATION RADIO TRANSMITTER. The conventional phono-oscillator with circuit modifications to 
teach the principles of modulation. Transmits both live and recorded programs. The frequency range covers 
the broadcast band so that its transmission may be picked up by any broadcast receiver in the same class- 
room. The field strength is within the limits prescribed by the F.C.C. so tha! no license is required for 
operation. Tube complement: 35Z5, 12J5, 12SF5, 35L6. It has the same dimensions as the radio receiver 
and operates on either AC or DC. A crystal microphone, large circuit diagram, detailed instructions, and 


COUN © I IN iiss esis ca cacasnsnnsnninsionsvetonses SERA Mercer nee ee ee eT eee ECR e Te $57.75 
4806C Circuit diagram of 4806 Radio Receiver, 18” x 33.0000... $1.00 
4808C_ Circuit diagram of 4808 Radio Transmitter, 18” x 33”.................... $1.00 


Catalog Supplied to Schools on Request 


STANS! SCIENTIFIC CO. 


1231 NO. HONORE ST. 
CHICAGO 22, ILLINOIS 
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) SAA: Final Call 


As of press time, there are barely three weeks before 
it’s “final call” for entries in the 6th annual Science 
Achievement Awards Program for students. March 
15 is the deadline. If you have students with projects 
under way and they haven't finished them yet, be sure 
the entries get into the mail by March 15. They 
must be mailed to the geographic region chairman. 

Last year there were close to 1000 winners in the 
program, including honorable mention—from the 
eight geographic regions in which the awards are 
made. This year again the value of all the awards 
totals $10,000. There are 140 awards of U. S. savings 
bonds, including 20 Special National Awards of $100 
savings bonds each for projects dealing with metals 
and metallurgy. In addition, there are gold pins, 
plaques, and certificates. 

As plans now stand, the 1956 SAA winners of the 
140 awards will be announced in the May issue of 
TST. This announcement will be followed by a 
brochure listing all winners, probably, as last year, 
with a breakdown of geographic regions. 


» Kesearch pbssistant ships 


Pages 78 and 79 of this issue of TST carry a listing 
of summer research assistantships as announced by 
press time. This listing is one of the services provided 
by FSAF in its activities to help develop summer 
opportunities for science teachers. FSAF’s role is 
purely catalytic; it is to make every possible effort to 
encourage colleges to provide summer research jobs, 
and, at the same time, try to keep teachers informed 
of these opportunities. 

You, as teachers, should contact the sources listed 
in this issue of TST. But there are other facts you 
should know: In making our survey, we found that 
quite a number of institutions did not think it advis- 
able to take advantage of a TST listing because the 
opportunities they’re offering are purely local as well 
as limited in number. Therefore, check your local col- 
leges and universities, lest you miss an excellent op- 
portunity in your own neighborhood. 

FSAF also needs help from you. If you do take 
advantage of a summer research assistantship this 
year, we would like to know your assessment of it. 
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After you’ve had this experience, please write us what 
you think are the negative (if any) as well as posi- 


tive values. Please be frank; we won’t quote you. 

We'll be glad to have your report, particularly after 
you've had a little time to evaluate your reactions. 
Write to the Future Scientists of America Founda- 
tion, National Science Teachers Association, 1201 
Sixteenth Street, N.W., Washington 6, D. C. 

The essential point to remember is that if this pro- 
gram has value—mutually to science teachers and to 
industry—we want to help keep it going. If, however, 
you with personal experience think it of little or 
questionable value, we want to know that, too. Basic- 
ally, it comes down to the fact that FSAF should 
expend its energies where they can help most effec- 
tively to improve science teaching and the development 
of future scientists for every science field from re- 
search and teaching to jobs in industry. 





» Plans and Programe 


It’s a big—and good—year ahead for FSAF if pres- 
ent plans can be carried out. Aside from the basic 
projects and the long-standing program of Science 
Achievement Awards for Students, there are such 
special projects as the study on research grants for 
high school science teachers and the summer confer- 
ences. An example of the latter, of course, is the West 
Coast High School Chemistry Teachers Summer Con- 
ference (outlined in the February issue of TST), 
which will be sponsored by the Crown Zellerbach 
Foundation in cooperation with FSAF and San Jose, 
California, State College, the host college this year. 
A second such FSAF conference this summer will be 
held at the University of Maryland, co-sponsored by 
the West Virginia Pulp and Paper Company. 





Industry’s cooperation is, of course, necessary in 
the carrying out of FSAF plans. Right now, FSAF 
officers are hard at work presenting the plans and 
programs to industry representatives in order to help 
get the needed financial support. The budget figure is 
$141,500—actually a modest amount considering the 
objectives of the program. It’s even more modest 
when reduced to certain mathematical equations such 
as the cost per U. S. science teacher. That would be 
about $1.50 per teacher. And in terms of U. S. high 
schools, it would be less than $5.00 per school for all 
the high schools in the United States. 











LIFE-LIKE PLASTIC MODELS! 


FOR: Health—Physiology—Botany—Zoology 


Teachers can now obtain three-dimensional models startling 
in their realism and of unprecedented durability. These new 
models are the result of utilizing a new vinyl plastic mate- 


rial—VINYL PLASTISOL. Will not chip or break even if 


dropped on a hard concrete floor. 


Fifty-two models include such subjects as: Human Torso 
(see illustration), Head, Heart, Lungs, Frog, Earthworm, 
Crayfish, Leaf, Root Tip and Flower. 


Send for our latest catalog STB-57. 


HUMAN TORSO 


Large size: 21 by 36 inches can be obtained 
with interchangeable male and female in- A J N Y S T 4 O M & C O 
serts. The sexless AM-100 dissectable into . ° ° 


20 parts. Over 604 major parts are coded 

by number and discussed in the 44 page 999 N , ° ° 
teaching manual. Over 1,000 structures can ISS N. Elston Avenue, Chicago 18, Illinois 
be identified. 











“Leet find out” with... 
EXPLORING SCIENCE 


by Walter A, Thurber 


A “‘science-doing” series (grades 1-6) 


Pupils delight in these action-packed science books—first in the 
Allyn and Bacon Twelve-year Science Program—first in the field 
from coast to coast! 


Boys and girls, alike, become actively engaged in constructive ways 
of science-doing, thinking and developing . . . perform experiments 
safely the “let’s find out” way with low-cost, everyday materials. 








and 


ALLYN and BACON, Inc. 


Boston e Englewood Cliffs, N. J. ¢ Chicago e Atlanta 
Dallas e San Francisco 
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NICOLETTE—continued from page 61 


One of the visitors noticed a lighted sign, Gen- 
eral Science. The group entered the classroom as 
the instructor was demonstrating the basic parts 
of the historic vacuum tube. The visitors were 
amazed that the vacuum tube was still a subject of 
study. The principal explained that even the later- 
developed transistor is now outmoded, but the 
vacuum tube, like so many other devices that have 
outlived their usefulness, still persists as a major 
item of study in the curriculum. This, the princi- 
pal continued, is because an understanding of the 
outmoded devices contributes a great deal to an 
understanding of the current ones. 


Each student was seated at a desk that resembled 
a large television set standing on end. The students 
were looking down at their desks to see the details 
of the demonstration being presented before them. 
After the demonstration, the instructor wrote the 
assignment on a plastic sheet in front of him and 
this in turn was picked up by the students on their 
TV desks. Each pupil then pushed a button and 
a protective top covered the viewing table which 
was then used as a desk or work area. 

The teacher stepped over to the visiting group 
when he noticed the amazed look on their faces. 
He explained how much more progress each stu- 
dent made and said practically all discipline prob- 
lems were eliminated by the use of the TV desk. 
With the proper attachments, microscopic slides 
can be projected with as much magnification as any 
microscope would yield. Movie and slide or film- 
strip projectors are obsolete because the instruc- 
tor can place the slides in the proper TV-desk 
attachment and have the students see them indi- 
vidually without the room being darkened. 

The principal stated, “Our science program now 
begins in the first grade instead of the ninth grade 
as it did some 30 years ago. Our course is set up 
so that a full day of general science is taught for 
a period of four weeks. If the student should take 
a lively interest in science, he can advance accord- 
ing to the effort put forth.” 

One of the visitors showed a desire to look in 
on the chemistry class. General chemistry is a five- 
weeks course for a full day. When we entered, 
there was no one in sight. As we walked through 
the laboratory, we saw about 20 students having a 
refreshment break and listening to music. Another 
small group were in the library, studying. Here 
again students work at their own pace. 


It may be added that this particular high school 
satisfies secondary educational needs for an area 
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within a 50-mile radius. There are two means of 
transportation to school depending on the distance 
and routes. Students within the 50- to 30-mile 
radius are picked up by a fast large helicopter at 
designated stops. For short runs up to 20 miles, 
a modern bus with reclining seats facing the rear 
of the bus is used. In the rear portion of the bus 
is a lounging area with recording device, tape 
player, kinescope projector, and library books. 

The visitors agreed to go on a field trip that the 
general science class had planned. On this trip the 
class was to study various rock formations, effects 
of stream erosion, and results of the last glacier in 
this particular area. The group assembled at the 
playground-airfield in the rear of the science build- 
ing and boarded the school’s helicopter. In a few 
seconds they were airborne and within several 
minutes they were in the first area to be studied. 
It was easy to see the effects of stream erosion, 
the watershed areas, and how the stream was cut- 
ting a new channel in places. A little later the plane 
was set down in an old field for closer examination 
of rocks and strata formations. 

An outstanding feature of the curriculum is a 
research-project room that has found great favor 
with students and teachers. Any student with a 
sense of responsibility who has submitted a re- 
search problem or project is permitted to use the 
facilities. The student must present the problem 
and method of solving it. If building some equip- 
ment or apparatus, a drawing of the project must 
be approved. About 20 of the most promising and 
qualifying pupils in the opinion of the science de- 
partment committee, have the privilege of work- 
ing in the R-P room, as it is called. 

To experiment in the R-P room is to achieve 
the highest science recognition from fellow stu- 
dents and teachers. The department is equipped 
with a small shop for constructing most anything 
in wood, metal, or plastic. There are ample science 
equipment and sufficient work areas for each stu- 
dent in many branches of the sciences. 

A pupil can leave at will for any other part of 
the building. The student keeps a log to account 
for his activities while in school. It trains the 
young scientist to write important observations and 
keep a daily report. The instructor can always 
examine the log to check on individual progress 
and counsel the student. 

As the guests were about to leave the principal 
stated, “And with all the new developments and 
facilities to aid in teaching efficiency, a patient and 
well educated teacher is still of paramount 
importance.” 






LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS! 



























STATIC ELECTRICITY GENERATOR FINE, AMERICAN-MADE INSTRUMENT AT OVER 50% SAVING 63 
sn NEW! TERRIFIC! if STEREO on 
; FNS Ideal for Classroom MICROSCOPE en 
Demonstrations Up to 3” Working Distance—Erect bre 


See a thrilling spark display as you set off a 
miniature bolt of lightning. Absolutely safe 
and harmless, perfect for classroom experimen- 
tation—ideal for science clubs. Sturdily made 
—stands 14” high. Scientifically known as the 
Wimshurst Static Machine. Turn the handle 
and two 9” plastic discs rotate in opposite 
directions. Metal collector brushes pick up the 
static electricity, store it in the Leyden jar 
type condenser until discharged by the jumping 
spark, You can light electric gas glow bulbs 
right in your own hand. Countless other tricks 


Image—Wide 3 Dimensional Field 


Ideal for classroom or home use; for inspectiuns 
examinations, counting, checking, assembling. 

dissecting. 2 sets of objectives on rotating by 
turret. Standard pair of wide field 8X Kellner 
Eyepieces give you 21 power and 34 power be: 
Additional eyepieces available for greater or 
lesser magnification. Helical rack and pinion 
focusing. Interpupillary distance adjustable, 
10 DAY FREE TRIAL . . . complete satisfac. 
tion or your money back. 











d iments. 24 instruction booklet _ A 
included. Stock ‘No. 70,070-AC....$10.95 Postpaid Order Stock No. 85,039-AC Full Price—$99.50 f.0.b, 
(Shipping weight approximately {1 Ibs.) Barrington, N. J, 
OWERFUL ASTRONOMICAL TELESCOPE —— 
P L AST L ” ” 
- of Own Astronomical Mirror FUN WITH OPTICS 
pl +, i Ioceli 4 





g Blank, Tool and Abrasives Tells How To Build Your Own Optical Instrument 
= Just out! 32 exciting pages! Easily understood, diagramed 
instructions for building telephoto lenses, telescopes, 
microscopes, artist drawing projectors, slide viewers, 
close-up camera lenses, binoculars, riflescopes, etc. We 
can furnish the lenses, prisms, and parts you'll need. 
Right now order your copy of ““FUN WITH OPTICS” 
a terrific book—tells all about lenses and prisms, too. 

















ES ACRE eA 50c postpaid 
WRITE FOR FREE CATALOG-AC 
Huge selection of lenses, prisms, war surplus optical instruments, parts and hat 
ies. | pes, microscopes, binoculars. Hand spectroscopes, reticles, 
All over America amateurs are grinding their own mirrors and making mirrors, Ronchi rulings, dozens of other hard-to-get optical items. America’s bac 
expensive Telescopes cheaply. You can do the same using our Kits. These No. { source of supply for Science Teachers, Photographers, Hobbyists, ‘ 
contain mirror blank, tool, abrasives, diagonal mirror and eyepiece lenses. Telescope Makers, etc. Ask for Catalog AC fini 
You build instruments ranging in value from $245 to thousands of dollars. 
Stock No. Dia. Mirror Thickness Price No. — } a + 
70,003-A6 i u ie $ 7.20 a Order by Stock No Send Check or M.O. Satisfaction Guaranteed Fo 
70, -A +4 nd -40 postpaid ° 
momas fe Taye ada eae EDMUND SCIENTIFIC CO. pie 
70, -AC ed _ .45 postpai 
70,007-AC 12” 214” 51.45 postpaid BARRINGTON, NEW JERSEY tar 





bes 
be sure to see / IA” \ tea 
Wey : 
the 1957 edition of j 
id « 
Everyday Problems in Science 
text for ninth-grade general science courses by Beauchamp, Mayfield, and West : 
and check on how it provides 
* real science to challenge today’s students 
* a carefully built unit-problem organization to clinch understanding all the way 
* everyday applications to help students use what they learn 
* new illustrations, many of them in color; new double-column page; new pupil- 
teacher helps; new material cn recent developments in science 
Free: Booklet #566, with a trycut lesson on work and force, and sample pages from eight units 
a 
SCOTT, FORESMAN AND COMPANY 
Chicago 11 . Atlanta 5 ° Dallas 2 * Palo Alto . Fair Lawn, N.]. 
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GENUA—continued from page 74 


followed by a course in teaching science in the ele- 
mentary school. This course should be taught by 
one who is primarily an educator with wide experi- 
ence as a teacher of children and who possesses a 
broad background of scientific subject matter. 

The effectiveness of the background furnished 

by these survey courses is predicated on a num- 
ber of things, such as: 

1. Elementary teachers should be given the oppor- 
tunity to learn inductively in the subject matter 
courses and to participate in laboratory experi- 
ences in which the main objective is to solve 
problems. 

2. The critic teachers at the elementary school level 
should know and sympathize with the main ob- 
jectives of science teaching at the elementary 
school level and integrate areas and principles 
of science with other subject matter fields. 

Teachers of science in the elementary school 

have many problems. Hence, they need to build 
background in science, to learn how to teach it, to 
find the necessary apparatus and other materials. 
For this work these teachers have two essential 
pieces of equipment: (a) they realize the impor- 
tance of including science, and (b) they know the 
best we know about how children learn. 


Elements of Background 
The following elements of 
teachers are important. 


background for 


1. They should approach the teaching of science 
with confidence; teaching science is not much 
different from teaching social studies. It is 
easier in that science deals with concrete things 
and has the added advantage of touching the real 
interests of children. 


t 


The function of the elementary school teacher in 
science is not to be a walking encyclopedia of 
answers for questioning children. The purpose 
of the school is not to develop children who have 
fast answers to questions. It is, above all, to 
develop children who will mature in_ self- 
confidence and self-direction and will find their 
own answers and make their own decisions, inde- 
pendent of teacher and textbook. The main func- 
tion of the elementary school teacher in science 
is to help children learn how to get valid an- 
swers, not to provide them. And in doing so, the 
good teacher learns with the children. 

3. Teachers should start their science teach’ng by 
taking up a unit with which they are truly con- 
versant. Using some element of their science 
training, a personal hobby, or a personal interest 
provides a particular background and a source 
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PHASE FILMS 


THE PHASE FILMS are mature, single-purpose 


films presenting the most significant microbiological 





phenomena disclosed in living organisms by the 


Nobel winning Phase-Contrast method. 


Write for titles, descriptive folders or previews 


ARTHUR T. BRICE 


Phase Films Ross, California 
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of successful approach. The children will accept 
and follow. 

4. After teachers have decided upon a unit or area 
of science study, they should proceed to the basic 
science textbooks which are on the learning level 
of the pupils being taught. This they should 
follow up by examining some good general 
science or biology texts, such as are used in the 
higher grades, to ascertain the science subject 
matter background essential in presenting the 
unit to the class. 


oal 


To get the feel of the material in question, 
teachers should perform some of the suggested 
experiments. 

6. Of course, the background of the teachers is 
amplified by consultation with junior high school 
and high school science teachers. This procedure 
is exceedingly helpful. 


N 


Finally, teachers should familiarize themselves 
with the material found in the teachers’ manuals 
furnished with the textbooks. 

Considering the question of the background of 
the teacher of elementary science in the elementary 
school, there is no gainsaying that knowledge of 
the subject is quite valuable. Some teachers with- 
out previous training in science are reluctant to 
teach it because of lack of equipment and experi- 
ence. Actually, however, that should not be. 
Almost all of the principles of science important in 
elementary education can be demonstrated with 
ease and with inexpensive materials selected by the 
teacher. 

As a matter of fact, the most important element 
in the background of a teacher of science in the 
elementary school is embodied in the following 
approach: The teacher believes in the importance 
of including science in her work; she feels that 
her program is not complete without it. She may 
not know science, but she knows how children 
learn. She doesn’t mind being asked questions that 
she cannot answer because she knows how to help 
children find the answers. 
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Outstanding texts for your science 
program... 


Marburger 
and 
Hoffman 


Weaver 
and 
Foster 


Lanford 


Diehl 
and 


Laton 


Sales Offices: 
New York 36 
Chicago 30 

Dallas 2 
San Francisco 4 


PHYSICS FOR OUR TIMES 


New, modern approach and presentation, applying physics to 
everyday living. A complete unit on nuclear physics, reflect- 
ing today’s research. Hundreds of practical problems. Over 
500 illustrations and 8 color pages. 


CHEMISTRY FOR OUR TIMES 
Second Edition 


Makes the basic facts, principles, and applications of chemistry 
understandable and interesting to beginning students. Includes 
recent developments in nucleonics and in agricultural and 
industrial chemistry. 8 pages of 4 colors.* 


USING CHEMISTRY 


Emphasizes chemistry as a science, teaching principles first. 
Specific material on carbon and organic chemistry and chem- 
istry in farming, home economics, and conservation. A com- 
plete section on atomic structure and energy. 8 color pages. 


HEALTH AND SAFETY FOR YOU 


An easy-to-read, appealing text, emphasizing health rather 
than illness. Gives young people reliable information which they 
can use to safeguard their health and solve their health prob- 
lems now and in the future.* 


Laboratory Manuals, Tests, and Teacher’s Manuals for all of 
these texts. *Correlated Text-Films 


Write for descriptive material 


McGRAW-HILL BOOK COMPANY 
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UNESCO Source Book For SclIENCE TEACHING. 220p. 
$2.50. United Nations Educational, Scientific and Cul- 
tural Organization, Paris. 1956. 


This book is a compendium of science classroom experi- 
ences which may be carried out with simple homemade 
equipment. The materials were assembled from existing 
publications in several countries. It contains both direc- 
tions for making the equipment and for carrying out the 
activities. Many useful suggestions for teaching both ele- 
mentary and general science are included together with 
helpful tables, formulas, and laboratory hints. 

The book contains chapters on teaching general science, 
making simple equipment, plant study, animal study, rocks, 
soils and minerals, astronomy, air pressure, weather, 
water, machines, forces, sound, heat, magnetism, elec- 
tricity, light, the human body, notes for teachers, an 
appendix of tables, formulas, and laboratory techniques, 
together with a bibliography of science books and 
periodicals. 

While the book was prepared primarily for use in the 
underdeveloped countries of the world, it should also be 
found useful in American elementary and junior high 
schools where equipment is limited. The book also offers 
rich suggestions for projects and for science club activities. 
It is available in both French and English and will later 
be published in Spanish. It may be obtained in the United 
States, either from the United Nations Book Store, 
United Nations Building, New York City, or UNESCO 
Publications Center, 152 West 42 Street, New York 36, 
New York. 

EttswortH S. OBourNn 
U. S. Office of Education 
Washington, D. C. 


PROFESSIONAL AMATEUR: The Biography of Charles 
Franklin Kettering. T. A. Boyd. 242p. $4.50. E. P. 
Dutton and Co., Inc., New York. 1957. 


There are remarkable men in the world today and this 
biography of “Boss Ket” tells the story of one of them. 
This is the life narrative of an inventor, now more than 
80 years old, whic, at the age of 19, was a teacher in an 
Ohio rural community. According to the author, a friend 
and associate of Kettering’s for 40 years, the young teacher 
believed “schoolbooks ought to be ‘readin’’ books too;” 
but he also antagonized the parents of the community by 
teaching their children in evening sessions about “such 
subjects as electricity, gravity, sound, and heat. He 
explained the differential gear, the eccentric, and other 
things mechanical. He also demonstrated by simple experi- 
ments some of the facts he was telling the young people.” 

This attitude of the young teacher as well as his scien- 
tific curiosity as a child seem to belie the title of the book. 
As a farm boy he was intrigued by the work connected 
with corn growing, and, the book tells, on his 70th birth- 
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day, he boasted he had been “the best darn corncutter in 
Ohio.” As a child, too, he wondered—and still wonders— 
about the transparency of glass and the mechanisms of 
photosynthesis. There are people who have called him 
“Mr. General Motors” because of his 27 productive years 
as head of General Motors’ Central Research Laboratory. 
Through foundations he helped establish, and his support 
of scientific and educational institutions, he has contributed 
personally—and still does—to trail-blazing research on the 
small airplane, solar energy, and cancer. Therefore, can 
one call such a man an “amateur,” professional or 
otherwise ? 

It is Kettering himself, however, who is responsible for 
the book’s title. He has said, “We are simply professional 
amateurs. We are amateurs because we are doing things 
for the first time. We are professional because we know 
we are going to have a lot of trouble. The price of progress 
is trouble, and I don’t think the price is too high.” 

This is a personalized story both in its report of 
Kettering’s inventive genius and his relationships with 
his associates, and in its portrayal of his long and happy 
marriage which ended sadly with his wife’s death from 
cancer in 1946. The book, therefore, has two special 
interest-making attributes: it is a fine biography of a 
fascinating personality and it is also a lucid report of 
scientific progress. 

There are many keys in the book to Kettering’s char- 
acter and accomplishments. One especially worth quoting 
here is from remarks made by one of his associates, Dr. 
C. P. Rhoads. The latter said of Kettering that one of 
the inventor’s principal beliefs “ ‘is that if one is to have 
a productive career in science, one must have some well- 
defined objective, whether this be the development of a 
better engine, the splitting of the atom, or the discovery 
of a better means for the control of cancer. Without 
objectives, he feels, scientific life is unsatisfactory and 
scientific work in general unproductive.’ ” 

Rosert H. CARLETON 
National Science Teachers Association 
Washington, D. C. 


Books Keceived 


ExtraAcLaAss ACTIVITIES IN AVIATION, PHOTOGRAPHY, 
Rapio FoR SECONDARY ScHooL Pupits. Willis C. Brown. 
48p. 25¢. Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, D. C. 

A publication of the U. S. Department of Health, Edu- 
cation, and Welfare giving suggestions for club activities 
to school administrators and sponsors. 


Hints TO TEACHING ELEctRIcITY AND Etectronics. S. H. 
Dumville. 51p. $1. Dumville Manufacturing Co., Wash- 
ington, D. C. 

A guide to classroom and laboratory instruction with 
the use of the Dumville Electronics Educator. 
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BUY DIRECT FROM DISTRIBUTOR 


MONEY BACK ... if this isn’t the FINEST VALUE we’ve EVER offered! 


PRECISION 7 x 50 PRISMATIC 
BINOCULARS 


Genuine Leather Case, 
Accurate Built-in Compass 


Imagine! Now you can enjoy all your favorite 
sporting events—baseball, track, etc.—from a 
front row seat! These powerful ‘‘Zeiss’’ type, 
Navy model binoculars bring far-away objects 
right up close! Precision made by one of 
Japan’s most famous camera names... to high 
standards. 50mm. objective lens provide wide field and 
greatest illumination. Use for yachting, hunting, bird 
watching, etc. Individual focus eye pieces. Same 
type binocs sell for much more, everywhere! 

Also Available—7x35 prismatic binoculars with same 
outstanding features as above. 

Both binocs have genuine leather case, built-in cenel 





ONLY $24.95 


Plus 50¢ pp., hdlg. 


ONLY $20.55 


- 99-Piece Chrome Ree Oa DRILL SET 


Specially made for speed drilling. In sturdy plastic tool 
roll. Finest alloy steel drills hardened and precision ground 
to the sharpest, longest lasting cutting edge obtainable; will 
easily and cleanly bite through hardwoods, plastics, alumi- 
num. iron and the toughest steels. Unconditionally guaran- 
teed for thousands of drillings. Full jobber length. Sizes 
by 64ths from 1/16” to %”. There are NOW $6 49 
pod. 


only a limited quantity of sets available 
at this low price, so hurry! 


Also available with Turned Down Shanks 
to fit all %” drills. In individual 


60 Pe. Set vanaprum 








Wire Gauge 
DRILLS 


Top quality high test Chrome Vanadium Drills 

designed for speed drilling 

through toughest steels, woods, A $14.95 Value 
Now Only 


Plastic, iron and aluminum. 
$5.40 


Precision-ground, long-lasting 
plus 35¢ pp., hdig. 


cutting edges. Guaranteed to 
give you years of satisfaction. 
Same set above available with Huot Met 
Index container. - —_ 46. 65 


A full 60 pe. set. Nos. 1 thru 60. 
12 Pc. NEEDLE and 
WARDING FILE SET (plus 25¢ 
hdig. & pstg.) 


Made from the best quality tool steel, to fit the 
exacting requirements of mechanics, watch and 
jewelry craftsmen, hobbyists. Attractive kit con- 
tains the following 5%” needle and warding files 
with high test cutting qualities: round, flat, 
knife, square, triangular. In all textures: fine, 
medium fine, medium, medium coarse, coarse. 
Comes with polished wood handle and new type 
steel grip chuck. 


SENSATIONAL BUY! 
Tool Steel 20-Pc. 


TAP & DIE SET 
NOW $12.95 


plus 50¢ pp., hdlg. 


Compact complete set of professional tool- 
maker quality. Made of high-quality tool 
steel throughout with hardened, tempered 
cutting edges. Pipe, machine screw, coarse 
threads all supplied up to %”. Set includes 
1 tap and die in each of these sizes: 6-32, 

8-32, 10-24, 12-24, %-20, 5/16-18, %-16, 7/16- 14, %-13, die stock, adjust- 
able wrench. Metal Case. A wonderful buy! Act now to make sure you 
don’t miss out! 


Also available: National Fine 20-pe. Tap & Die set. 





plus 35¢ pp., hdlg. 

















National 
Coarse 


Regulary Sold 
at $32.50 





Contains 1 tap and die 


in these sizes: 6-40, 8-36, 10-32, 12-28, %-28, 5/16-24, 95 
%-24, 7/16-20, %-20, die stock, adjustable wrench. Metal $] 2: 
Case. plus 50¢ pp.. hd!g. 


SCOTT-MITCHELL HOUSE, INC., Dept. NS-128 
611 Broadway, New York, New York 
Please send me the items that I have checked. 





SAVE UP TO 75% 


PRECISION PLIERS 


e Round Nose 

e One Side Flat- 

Diagonal Cutter One Side Round 

End Cutting Nippers e Snipe 

FOR JEWELERS, OPTICAL WORKERS, 

HOBBYISTS, CRAFTSMEN OF ALL KINDS! 
These superb German instruments are of deep- 
forged, heat-treated, high quality tool steel, fabri- 
cated to most exacting specifications. All-over 
ground and polished to smooth, hard_ surfaces. 

Smooth working joints with just the right tension. Jaws meet 

perfectly to safely and securely hold even the most delicate 

objects in the hard-to-reach corners and angles. Each plier is 

4” long and a veritable gem of precision and strength 


75¢ each all 7 for $5.00 ppd. 

~-- ARCO HOLE SAW sg pes 
with exclusive new 

AUTOMATIC. SLUG EJECTOR 


4 Hole Saws in 1 
Fits any electric drill, drill press, lathe, motor. 
Automatic slug ejector pops out slug immediately. 
This saw works 3 times as fast as other hole saws 
that sell for twice as much! Cuts 1”, 1%’, 2” 
and 2%” holes cleanly, accurately. Cuts wond, 
plastic, metals, formica, wall board, ete. Has 
extra grooves in tool head to accommodate 1%”, 
1%” and 2%” blades. Consists of sturdy alloy tool head. ONLY * $4. 95 


Flat Nose 
Combination 





4 finest quality shatterproof blades, automatic slug ejector 
and %” drill bit. 
DELUXE ARCO HOLE ~ Same as above but has mae my 50 
blades, cuts 1”, 14%”, 11%”, 1%”, 2” 2%” and 2%” holes, 


~ BIGGER DRILLS AT LOW PRICES! 
4 Pe. HIGH CHROME SPEED SET 


Reg. $42.50 Now $9 95 

plus 50¢ pp., hdlg. 
Another of Scott Mitchell’s famous tool bar- 
gains! The original $42.50 price is right on 
the package, but you pay only $9.95! The 
reason? A large tool wholesaler needed ware- 
house room badly. So he closed out a large 
quantity of these high quality drill sets to 
us! A wonderful buy for advance hobbyists, 
carpenters, construction workers, factories, 
machine shops! Made of high quality, spe- 
cially hardened steel, with turned down 
shanks to fit all %” electric drills. Zip 
through hardwoods, aluminum, iron, plastics, even the toughest steel! Sizes 
5”, %”, %”, 1”. Come in numbered pocket, snap closure tool roll. 
Extra Special! 11 Pe. Set. Reg. $99.50. NOW ONLY $29.95 plus $1 pp. 
hdlg. Same features as J pe. set. Sizes 9/16”, %”, 11/16”, %”, 13/16”, 
%”, 15/16”, 1”. 1%” -3/16", 





Stickleback DRILL ROUTER 


The Only Tool That Drills, Enlarges, Routs 2%" long. a” dia. 


—Using Any Conventional 1%" Drill! . ppd. 


Just snap this versatile tool into your 4” elec- 
tric hand drill or any drill press . .. it not 
only drills holes in seconds—but also acts as a 
saw! And as a router for making funnel shaped 
holes! Can be used on lumber, plyboard, plas- 
terboard, masonite, leather, rubber, etc. Not 
for metal or masonry. Made from hi-grade tool 
steel, you'll find this is one of the most useful 
tools you ever had! Buy the set of 2 and save! 


4" lona. 4" dia. 


~ 


ppd. 


AUTOMATIC SIPHON PUMP 


sensational low price 


Now—siphon any liquid automatically, $ 98 
OUT putting tube to mouth! Squeeze bulb of this all 1- 
new type siphon, liquid starts to flow immediately! 
Transparent valves let you see liquid flowing! Siphons, ppd. 
pumps gasoline, water, any liquid. Even acids, corrosives! For 
cars, boats, power mowers, campers, plumbers, doctors, chemists, 
factories! Acid resistant. Over 7 ft. long over-all! 


safely, WITH- 


) 12 Piece Needle and Warding File Set—$2.49 plus 25c pp. & hdlg. 
) Tap and Die aly y 95 plus 50c pp. & handling. 

) Arco Hole Saw—$4.95 ppd. 

) Deluxe Arco Hole Fath 9 50 ppd 

; 4 Piece High Chrome Speed Set—$9.95 plus 50c pp. & handling. 
) 

) 








; 1 
- ! 
; ! 
; ' 
: I enclose ( ) Cash ( ) Check ( ) Money Order ( ) C.O.D. fee 11 Piece High Chrome Speed Set—-$29.95 plus $1.00 pp. & hdlg. ! 
' extra. Minimum order $1.00. Automatic Siphon Pump—$1.98 ppd. | 
' ( ) 7x50 Binoculars—$24.95 plus 50c pp. & handling. Stickleback Drill Router ( ) $1.25 ppd. | 
! ( ) 7x35 Binoculars—$20.95 plus 50c pp. & handling. ( ) $1.40 p 
1 ( ) 29 Piece Drill Set—$6.49 ppd. ( ) $2.50 or (Set of Two) 
1  ( ) 29 Piece Drill Set with Turned Down Shanks—$8.95 p ( ) Precision Pliers ( ) 7 for $5.00 : 
Be ee — | 
‘a piece Wire Gauge Dr et w uo etal Index Con ner— 
: $6.65 plus 35c pp. & handling. MONEY BACK GUARANTEED | 
Name ID ss cccscsssscnstsrsvivniseviserpiateineteniacewtnebavisiidiined A eescorswtns crvitndieonnss SPEAte......crcccosecrsoeseoeses 
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THE RIDDLE OF PHOTOSYNTHESIS. 12 min. sound, 1956. $55 
B & W. Handel Film Corp., 6926 Melrose Ave., Holly- 
wood 38, Calif. 


Recommendation: Senior high school and adult levels; 
particularly useful with advanced students in biology and 
chemistry. 


Content: This is the 24th film in the “Magic of the Atom” 
series dealing with the peacetime uses of the atom. It 
shows in general treatment the experimental approach to 
the scientific study of the process of photosynthesis, using 
radioactive Carbon 14 as a tracer. The step-by-step 
process in one of the experiments is shown in the Atomic 
Energy Commission’s Radiation Laboratory at Berkeley, 
California. The film emphasizes the fact that man must 
learn the secrets of photosynthesis to counteract the 
eventual loss of soil productivity. 


Evaluation: Good to excellent in instructional qualities, 
technical qualities, and classroom values. The film de- 
picts scientific research in a clear and logical order. 


> o °o 


EYES: THEIR STRUCTURE AND CARE. 10 min. sound, 1956. 
B & W. Coronet Instructional Films, Coronet Bldg., Chi- 
cago 1, Ill. 


Recommendation: Junior and senior high school levels in 
general science, biology, and health education areas. 


Content: To show that the wearing of glasses is a normal 
thing, the film presents the case history of a boy having 
trouble with his eyes. It describes how eye examinations 
are made, other difficulties diagnosed, and glasses pre- 
scribed. The structure of the eye is reviewed in a general 
way and the relation of the lens action to fatigue and eye 
strain is explained. Different types of eye irregularities 
are described and the correctional values of glasses are 
stressed. 

Evaluation: /air to good instructional qualities, average 
technical qualities, and uncertain classroom values. The 
film seems to overemphasize popular appeal. 


® o eo 


FOOD GETTING AMONG ANIMALS. 12 min. sound, 1956. $45 
3 & W, $90 Color. Moody Institute of Science, 11428 
Santa Monica Blvd., Los Angeles 25, Calif. 


Recommendation: Biology and nature study classes. 


Content: The food getting habits of the anteater, rattle- 
snake, barnacle, archer fish, and chameleon are effectively 
presented. Interesting sidelights on the life activities of 
these animals provide an informative and interesting view 
of their feeding techniques. 


Evaluation: Clear narration, effective use of close-up color 
photography, and exceptional musical background. Details 
are interestingly presented. 
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Many of the films which have been reviewed in this 
column of The Science Teacher will be shown at 
specially arranged sessions at the NSTA Conven- 
tion: Hotel Cleveland, Cleveland, Ohio, March 
20-23. These Film Showings have been scheduled 
for Wednesday morning, March 20; Thursday 
afternoon, and Friday afternoon. Check your con- 
vention program for the titles of the films, time, 
and place. 











AQUARIUM WONDERLAND. 10 min., 1955. $100 Color. Pat 
Dowling Pictures, 1056 South Robertson Blvd., Los Ange- 
les 35, Calif. 


Recommendation: Fourth through ninth grades. 


Content: Depicting life in an aquarium, the film portrays 
how fish breathe, hear, feel, smell, and swim. It also 
points out what snails do for an aquarium and how plants 
help an aquarium in providing a balance of plant and 
animal life. There are effective studies of the hatching 
of goldfish eggs and also how to care for an aquarium. 
Close-up photography, microscopic photography, and ani- 
mation are used to show in detail how to set up an 
aquarium. 


Evaluation: Effective both in content and photography. 
Printed captions contribute a great deal to the usefulness 
of the film. 


ME ‘ OSIS (1 IFB 120 color) 


Rental $6 








12 min. Sale $110 


Shows by means of animation the process by which 
the number of chromosomes in germ cells is halved. 
An introductory flow chart shows the fertilization- 
meiosis cycle. 


The first and second divisions of meiosis, whereby the 
number of chromosomes resulting from fertilization 
is halved, are shown in detail. The pairing and split- 
ting of chromosomes into chromatids, the process of 
“crossing-over”, the location and function of the 
centromes and chiasma, and the final formation of 
daughter cells in the second division are shown. The 
film concludes with a brief review. (Recommended 
for High School and College.) 


Commonwealth Scientific and Industrial 
Research Organization, Australia. 


Sponsor: 


Order from 
International Film Bureau Jue. 
57 E. Jackson Blvd. 
Chicago 4, Ill. 
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B& The Connecticut ScieENcE TEACHERS ASSOCIA- 
TION has scheduled its second conference on the teach- 
ing of science on April 6 at East Hartford High 
School. The theme is The Connecticut Science Teacher 
Looks Ahead and the meeting will consider four sub- 
topics: Better Instruction in Experimental Science, 
More Effective Use of Co-Curricular Activities, Con- 
tinuing Professional Growth, and A Better Science 
Program. Principal speaker for the conference will 
be Dr. Ellsworth Obourn, Specialist in Secondary 
Science, U. S. Office of Education, Washington, D. C. 
The general study chairman for the meeting is Edward 
Holden, Greenwich High School. 


®& The Southern Section of the CALIFORNIA 
ScIENCE TEACHERS ASSOCIATION has chosen James T. 
Robinson, of Whittier, as its president. 


®& The ILLt1nors AssociIATION OF CHEMISTRY 
TEACHERS will hold its spring meeting on April 26 on 
the campus of Illinois State Normal University and 
University High School, Normal. The program is 
being planned by Dr. Carl Weatherbee, Chairman of 
the Chemistry Department, Millikin University, 
Decatur, who is president of the Association, and Dr. 
R. U. Gooding, Head of the Chemistry Department, 
Illinois State Normal University. An address by Dr. 
Weatherbee, discussion groups, a business session, and 
a demonstration of micro-techniques are planned as 
program features. 


B& Officers of the PENNSYLVANIA SCIENCE TEACHERS 
AssocraATION for 1957 are: president, C. Richard 
Snyder, Lansdale, biology teacher at Radnor High 
School, Wayne; vice president, Charles W. Rutschky, 
Jr., York; secretary, E. Jane Northey, Pittsburgh; 
and treasurer, Mrs. Helen D. Ross, Philadelphia. 
PSTA’s 5th Annual Summer Conference is scheduled 
to take place at State Teachers College, West Chester, 
on July 19 and 20. Mr. Rutschky is program chairman. 


& The On10 ScreENcE EpucaTIon ASSOCIATION, in 
cooperation with The Ohio State University’s Depart- 
ment of Science Education, will sponsor a workshop 
for elementary and secondary school science teachers 
on March 15 and 16 at The Ohio State University. 
The program will feature speakers, demonstrations, 
discussion groups, and tours through university and 
industrial research centers. OSEA will also play an 
important role during the NSTA 5th National Con- 
vention March 20-23 in Cleveland. On Saturday, 
March 23, the Association will co-sponsor, along with 
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the Cleveland Regional Council of Science Teachers, 
one of the convention’s major programs—the Satur- 
day noon luncheon. 

New two-year term officers of OSEA are: vice- 
president, Joseph Maddox, Euclid; treasurer, Edwin 
Roe, Zanesville; and secretary, Robert F. Browning, 
Dublin. Charles E. Hoel, of Columbus, continues to 
serve as president, his term has one more year to run, 


B® The West VirGINIA SCIENCE TEACHERS Aggo- 
CIATION, in its publication titled ‘“Atoms—Bees— 
Crystals,” is calling upon its members to take a more 
active part in science activities. It suggests the form- 
ing of science clubs and, subsequently, entries in the 
state Junior Academy of Science Fair at Keyser, 
April 25-27. WVSTA has scheduled its spring meet- 
ing in Keyser on April 25, which, as the bulletin says, 
will permit those attending the meeting to also go to 
the Science Fair. TST is proud of a comment in the 
bulletin which, in suggesting membership in both 
WVSTA and NSTA, says: “We hope that our mem- 
bers are receiving benefits from the increasing im- 
provements in The Science Teacher published by 
NSTA ...and other notices sent by the NSTA office 
(which) prove helpful in finding teacher materials,” 
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Here’s a book you'll want to see— 


and so will we! 





CHEMISTRY 
A BASIC SCIENCE 
Fourth Edition 
Hoce, ALLEY, BICKEL 


(formerly Chemistry: A Course for High Schools) 











Our best laid plans have quietly been laid to rest. The space above should 
contain a picture of the new Fourth Edition of Chemistry—A Basic 


Science. If you look closely, you'll see the picture there—next month. 


We think the book is worth waiting for. It absorbingly recounts the 
exciting new developments in chemistry. The unit on nuclear energy, 
more than doubled in length, includes the many advances and discoveries 
of the past few years and emphasizes the peaceful uses of atomic energy. 
The chapters on atomic theory and chemical arithmetic are also com- 


pletely rewritten. 


If you are planning to change chemistry texts, we'll be glad to send you 
an examination copy of Chemistry—A Basic Science. Please indicate 


approximate enrollment and probable date for changing texts. 


D. VAN NOSTRAND COMPANY, INC. 


120 Alexander Street Princeton, New Jersey 


























you are planning a new 


School Science Department... 


—- 
—_— 


...if you are broadening the activities 





of your present department . 


. these booklets can be of help to you. They contain carefully detailed lists of instrument mm 
seduiidaian and supplies needed for a great variety of demonstrations and experiments} Mas 
science courses. These lists are based on standard requirements and have been prepared | a 


men long experienced in planning and equipping school science departments. 


T bet _ Y g i on a 2 = ke | Write us today giving the name of each pamphlet desi 
We'll send them promptly without cost or obligation, 
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Pamphlet ES-3. Pamphlet HSC-6 
“Suggested List of Apparatus and “Secondary School Chemistry List. 
Materials for Elementary Science.” (Including semi-micro apparatus) 

Pamphlet GS-5 Pamphlet P-10 
“Laboratory Apparatus for Gen- “Secondary School Physics List.” 
eral Science.” 

Pamphlet B 8R Cenco Order Book . 
“Laboratory and Demonstration Lists 1500 Items for Science, Biolos 
Equipment for Secondary School gy, Chemistry and Physics. 4 
Biology.” 

cence Central Scientific Company 








eratery supplies in the world BRANCHES AND OFFICES—CHICAGO « NEWARK « BOSTON « BIRMINGHAM e DETROIT 
RS SANTA CLARA ¢ LOS ANGELES « REFINERY SUPPLY COMPANY—TULSA ¢ HOUSTON 









E most complete line of 1718-O IRVING PARK ROAD, CHICAGO 13, ILLINOIS 
scientific instruments and lab- 


